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INTRODUCTION
T rain ing  in the? d isc ip line  of M echanical E ngineering  is  o ffered  
in South Vietnam by the School of M echanical E ngineering, one of four 
engineering schools and a M erchant M arine School com posing the 
National T echnical C en ter located  p resen tly  in the Phu Tho region  of 
Saigon, South Vietnam . The school w as estab lished  in 1956 fo r the 
train ing  of engineers, fo r m echanical and in d u stria l a c tiv itie s . It 
becam e p a rt of the National Technical C enter, e s tab lish ed  by D ecree 
No. 213-Gd by the P resid en t of the Republic of V ietnam  on June 29, 
1957 and g raduated  the f ir s t  c la s s  of 20 in the su m m er of 1960. The 
KS Degree, Ky Su, pronounced "Key Suh", m eaning engineer, in 
m echanical engineering  is  offered  and 187 students to date have 
graduated . F o r  a breakdow n by y ea r see  Table 1. The 1969 - 1970 
en ro llm en t w as 153 of which 27 graduated  at the end of August.
A student wishing adm ission  to one of the National T echnical 
C enter schools m ust have successfu lly  com pleted an Academ ic 
B accalau reate  II in the a re a  of m athem atics, in genera l sc ience  if 
he also obtains a c e rtif ic a te  in sc ience o r  m ath from  one of the 
u n iv e rs itie s , o r  in technology. A dm ission is  highly se lec tive  and 
determ ined  by com petitive exam ination.
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*Ky Su, pronounced "Key Suh”
3In the School of M echanical E ngineering one half of the ad m issio n  
se a ts  a r e  a llo tted  to Academ ic B acca lau rea te  II h o ld e rs  and the re m a in ­
ing to Technology B acca lau rea te  II ho lders . The fo rm e r a re  w ell v e rse d  
in m a th em atic s  and the la t te r  in m echan ical draw ing and p ra c tic a l 
fundam entals. The f i r s t  y ea r is used  to equalize these  two g roups by 
em phasiz ing  in d u s tria l draw ing fo r the A cadem ic B acca lau rea te  II 
studen ts and m a th em atic s  for the Technology B acca lau rea te  II studen ts. 
The rem ain ing  c u rr ic u lu m  is the sam e fo r both g ro u p s.
The educational p ro g ram  is  one w here  a c la s s  p ro g re s s e s  as a  
unit through the cu rricu lu m , th e re  being no m u ltip le  sec tio n s . Although 
s e m e s te r  scheduling is  used, m any c o u rse s  run  fo r the e n tire  academ ic 
y e a r . T h ere  is  little  hom ew ork and few exam inations throughout the 
y ea r. F in a l exam ina tions a re  ad m in is te red  a t the end of the academ ic 
y e a r  in each c o u rse  sub jec t o ffe red . A s tu d e n t's  average  o v er all 
these  ex am s m u st be passing  to qualify him to go into the next y e a r 's  
w ork. F a ilu re  to qualify m eans repea ting  the e n tire  y e a r 's  w ork, if 
accep ted  to do so by the faculty .
4O rganization
The eng ineering  school o rgan iza tio n  c o m p ris e s  a d ire c to r  of 
the school, an a s s is ta n t d ire c to r, a co m m ittee  of p ro fe s s o rs  and a 
c le r ic a l  staff. The com m ittee  of p ro fe s s o rs  is  p res id ed  o v er by the 
d ire c to r  of the school and includes a s  m em b ers  the a s s is ta n t d ire c to r  
and the p ro fe s so rs  of the school.
FIGURE 1 School O rgan iza tion  
The School D irec to r, under the d irec tio n  of the D irec to r of the 
N ational T echn ica l C en ter and the M in ister of Education, and w ith the 
a s s is ta n c e  of the C om m ittee of P ro fe s s o rs , a d m in is tra te s  the a f fa irs  
of the d ep artm en t. He is  a s s is te d  by an A ssis tan t D irec to r and a 
c le r ic a l s ta ff. He functions a s  a lia iso n  betw een the faculty and the 
D irec to r of the C en te r. M atters p erta in in g  to the in te rn a l a f fa ir s  of 
the school a re  handled by the com m ittee  of p ro fe s so rs . T hese include
5Getting s tan d ard s , cu rricu lu m , planning, expend itu res of availab le 
funds, e tc .
The A ssis tan t D irec to r, a fu ll tim e faculty m em ber, is  appointed 
by the D irec to r of the School. The School D irec to r nom inates em ployees 
fo r his c le r ic a l  staff through the D irec to r of the C enter and they a re  
approved by the M inistry  of Education.
P ro sp ec tiv e  faculty m em b ers  a re  nom inated by the School D irec to r 
and the D irec to r of the C en ter and a re  appointed by the M inistry  of 
Education.
Faculty
The faculty  in the School of M echanical E ngineering is com posed 
of five M aster of Science degree ho lders , th ree  Ky Su degree ho lders, 
one L>. S. in physics and ch em istry , one Ph. D. in m etallu rgy , one Ky Su 
degree holder who is w orking tow ards a  M aster of Science a s  a  USAID 
p artic ip an t a t the U niversity  of M isso u ri - Rolla, and M r. Dao Kim who 
is finishing h is Ph. D. in M echanical E ngineering  at the U niversity  of 
W isconsin and is  expected to m ake a b ig  contribu tion  to the ME school 
upon h is re tu rn .
Two faculty  m em b ers  holding the Ky Su d eg ree  g raduated  in 1968 
and have been kept from  fo rm al teaching  until th e re  a r e  s e v e ra l y e a rs
6between th e ir  g raduation  c la s s  and the c u rre n t c la s s  m em bers. They 
have been used for supplem ental in stru c tio n  in shop work. Table 2 
identifies the full tim e engineering  faculty m em b ers  of the School of 
M echanical E ngineering .
The school also  has 9 techn ical level te a c h e rs  who teach  the 
shop c o u rse s . See Table 3. They a re  considered  p a rt of the faculty 
and influence the old tendencies to stay  with too much shop w ork in 
the cu rricu lu m .
E xtensive use is m ade of 16 p a rt tim e faculty  m em bers who 
teach nom inally only one cou rse  ranging from  1 - 3  hours p e r  week. 
Table 4 lis ts  these  faculty m em b ers . The teaching ro s te r  fo r 
1969-70 is com piled  in Appendix A.
In the c la ssro o m , le c tu re s  a re  given in V ietnam ese except in 
the co u rse s  taught by the th ree  aid  p ro g ram s; AID F rance , UNESCO, 
and USAID w here English o r  F rench  is used. In co u rse s  w here tex ts 
a re  used, they a re  e ith e r  English o r F rench . The difficulty the student 
has being confronted with a tr ilin g u a l educational sy stem  is param ount.
Many c o u rse s  have no textbooks and le c tu re  notes a re  the only 
contact the student has with his su b jec ts . Some p ro fe sso rs  give the 
notes in advance and the students go toge ther and have copies m ade.
TABLE 2 7
MECHANICAL ENGINEERING FACULTY
Phung Van Bo BS P h y sics  and C hem istry 1962 Saigon U niversity
Pham Quoc Cuong KS M echanical E ngineering 1968 Phu Tho NTC
♦Tran Minh Giam PhD M ines and M etallurgy 1966 Laval U niversity
BS M ines and M etallurgy 1964 M ontreal, Canada
♦Le Manh Hung + MS Naval C onstruc tion  and 
M arine A rch itec tu re
1965 M ass. In stitu te  of 
Technology
♦Vu Trong KhoT MSME M achine D esign 1967 M ichigan State
BS M echanical Engineering 1966 C ornell U niversity
♦Dao K im + PhD Heat T ra n s fe r 1971++ Univ. of W isconsin
MS Heat T ra n s fe r 1964 Southern 111. Univ.
KS M echanical E ngineering 1961 Phu Tho NTC
♦Tran Van Phat KS M echanical Engineering 1968 Phu Tho NTC
♦Nguyen Don Phu + MSME S trength  of M a te ria ls 1967 Stanford
KS M echanical E ngineering 1964 Phu Tho NTC
♦Nguyen Hoang Sang MES Fluid  M echanics 1967 Univ of W est
BE M echanical E ngineering 1964 A u stra lia
Nguyen Thanh Tong KS M echanical E ngineering 1968 Phu Tho NTC
♦Nguyen Khanh Van * KS M echanical E ngineering 1960 Phu Tho NTC
♦Nguyen Quang Van + MSME Heat T ra n s fe r 1967 New Mexico
KS M echanical Engineering 1964 Phu Tho NTC
♦Speak English
+USAID p artic ip an t (past o r  p resen t)
♦♦Expected com pletion  date
Dao Kim is  in the U. S. fin ishing h is PhD a s  a USAID partic ip an t
Nguyen Thanh Tong is attending UNESCC tra in in g  in Italy




Nguyen T ri Tin Fblytechnic Phu Tho Forging
Le Dang Nguyen Fblytechnic Phu Tho General Maintenance
Mai Binh Phuc Fb ly technic Phu Tho Foundry and Pattern Making
Le Minh Du Equiv. Technical Pedagogy Machining
Huynh Van Chinh Equiv. Technical Pedagogy Machining
Do Ky Polytechnic Phu Tho Metallurgy
Le Van Phu Equiv. Technical Pedagogy II Machining
Huynh Lien Huu Equiv. Technical Pedagogy Welding




P a r t T im e Faculty
1. Nguyen Nhu Bien KS, M echanical E ngineering - R efrig e ra tio n  Industry
2. Lam  To Bong KS, T e x tile s -  B usiness A dm in istra tion
3. T ra n  The Can MS, M echanical Engineering
4. Nguyen Nang Cuong KS, M echanical E ngineering  - In d u stria l Drawing
5. Khuong Hong Chan MSCE - English
6. Luu Huu Dang MSCE - A nalysis (Math)
*7. Bui Tien Hoang MS, L aw -In d u stria l Com putation
*8. Vo Van Hoang KS, M echanical E ngineering  - P ro fess io n a l Guidance
9. Chau Tam  Luan PhD, E conom ics-E conom ics
10. Nguyen Huu Minh KS, E lec tr ic a l E ngineering
11. Nguyen Van Ngan KS, L aw -C om m erc ia l and L abor Law
12. Bui Van Nghiem KS, E le c tr ic a l E ngineering, Pow er P lan ts
13. Do Ngoc Canh KS, EIM - Heat Engines
14. Nguyen Han Ty KS, E lec tr ic a l E ngineering - In d u s tr ia l E lec tr ic ity
15. Van Dinh Vinh KS, ESE, IAM - In d u stria l Drawing
16. Nguyen Van Tan MS, M etallurgy  - M etallurgy
* Not on 1969 - 1970 R o ster
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This is  p a r tic u la r ly  helpful to the student but is m o re  the exception 
than the ru le . The ru le  is  the tra n sm itta l  of the sub ject v ia  the 
b lackboard . A vailable l ib ra ry  m a te r ia ls  a re  quite inadequate.
E ffective teaching and im proved learn ing  p ro c e s se s  m ust be 
developed. T ra n sm itta l of engineering  no tes, p rob lem s, m ethods, 
c h a rts , e tc . to the student is a m ust. A c e n tra l rep roducing  fac ility  
for the in stitu te  with individual school capab ility  in ditto and m im eo ­
graph  would help to im prove c la ss ro o m  in stru c tio n  100 p ercen t.
A full tim e teaching load is co n s id e red  as 6 hours p e r  week 
and lit tle  tim e beyond a m axim um  of o n e-h a lf  day is devoted by the 
faculty to th e ir  p r im ary  job which a ffo rd s them  a d ra ft exem pt s ta tu s . 
T h eir supposedly  secondary  jobs rece iv e  m ore tim e and re w a rd s  the 
p erso n n e l with a much h igher incom e than do th e ir  p r im a ry  academ ic 
positions. A ctiv itie s  beyond the teach ing  of these  6 hours a re  m in im al 
and consequently  th e re  is no m a jo r input to the in stitu tion  from  the 
faculty ou tside  th e ir  n o rm al teaching ac tiv itie s . L abo ra to ry  d ev e lo p ­
m ent, long range planning, academ ic and p ro fe ss io n a l a c tiv itie s , e tc . 
a r e  thus lacking due p r im a r ily  to an  econom ic situa tion .
The School of M echanical E ngineering  has an in -house production  
p ro g ram  w here faculty  m em b ers  com pete for production c o n tra c ts .
11
The shop fa c ilitie s  a re  used and the School re c e iv e s  a percen tage  for 
u tilitie s , equipm ent m odern ization  and fo r a student fund. The 
techn ical faculty supplem ent th e ir  sa la ry  by th is  m eans w h ereas m ost 
of the eng ineering  level faculty go off cam pus. Such item s a re  m oldings, 
m ail c a r ts ,  fu rn itu re , cab le clam ps, m otor m ounts, e tc . a re  produced.
To su m m arize , th e re  a re  twelve p ro fe ss io n a l lev e l faculty  m em ­
b e r s  in m echan ical engineering , th ree  of whom a r e  abroad fu rth erin g  
th e ir  s tu d ies . T here  a re  nine techn ical level faculty  m em b ers  and 
six teen  p a r t- tim e  in s tru c to rs  who a re  draw n from  industry  to teach .
Nine C en ter faculty m em b ers  a r e  used to teach c o re  su b jec ts  such  a s  
.math, physics, and ch e m is try . T his g ives a to ta l of 46 personnel used 
to su sta in  the m echanical engineering cu rricu lu m .
The num ber of fu ll-tim e  equivalent (PTE) faculty  m em b ers  is 
de term ined  by taking the total deg ree  c red it req u irem en ts , adjusting 
fo r the num ber of e lec tive  hours o ffered  and dividing by the annual 
teaching load req u ired  of a faculty m em ber.
The KS D egree in M echanical Engineering re q u ire s  approx im ately  
204 c re d it hours and th e re  a re  12 hours of c o u rs e s  falling into the 
e lec tive  ca teg o ry  over and above the 204 hours. Based on an annual 
teaching load of 12 hours (6 p er sem es te r) , the fu ll- tim e  equivalency
12
(FTE) is:
FTE faculty  = 216/12 = 18
T his figure , of co u rse , is tem p ered  by the use of C en ter p e r ­
sonnel who teach  com m on co u rse s  for a ll  the four schoo ls . So, for 
m echan ical engineering  th e re  a re  158 ho u rs  of c o u rse s  taught by non- 
C enter p e rso n n e l leaving 57 hou rs taught a s  com m on co re . T his gives 
a m echanical eng ineering  equivalency of:
FTE (ME) = 158/12 approx im ately  13
No ad m in is tra tiv e  o r  n o n -p ro fess io n a l tim e has been  accounted 
for in th ese  fig u res . The school ad m in is tra tiv e  input of academ ic 
level p erso n n e l m ight add a half tim e equivalency to th is  figure giving 
13-1/2 F T E  positions in the School of M echanical E ngineering .
The student to faculty  ra tio  for m echan ica l eng ineering  stu d en ts  
and faculty is 153/18 = 8. 5. It is  in te re s tin g  to co m pare  th is  figure  with 
those for the e n tire  N ational T echnical C en ter and fo r U. S. in stitu tions 
keeping in mind the fact that a fu ll- tim e  annual load is  12 hours h e re  
and 24 hours in U. S. institu tions.
A survey  of 14 av erag e  co lleg es of eng ineering  in the U. S. has 
revea led  that the ra tio  of fu ll- tim e  equivalen t studen ts  to faculty  is 
about 10/1 if l/6 th  of the schoo ls en ro llm en t co n s is ts  of g raduate
13
stu d en ts!^  Since m o^t school:? have g raduate  p ro g ram s, se p a ra te  
inform ation may be difficult to ob tain  without a specific  questionnaire  
su rvey . The schoo ls with a low percen tag e  of g rad u ate  studen ts, le ss  
than b h 9 had ra tio s  around 15/1 and these figu res may run a s  high as 
20/1.
During the 1969-70 academ ic y ea r  524 fu ll- tim e  studen ts  were  
en ro lled  in eng ineering  at the N ational T echnical C en ter. Each 
cu rr icu lu m  c o n s is ts  of app rox im ate ly  205 c red it hours giving fo r the 
e n tire  school 820 c re d it hours m inus the fourth  y e a r  in chem ical 
engineering , o r  approx im ately  770 c re d it  hou rs. With a re a lis tic  
teaching load of 12 c re d it hours p er se m e s te r  on a PTE b as is  o r  a 
y ea rly  to ta l of 24 c re d it hours and a d ec re a se  in the num ber of c re d it 
hours req u ired  fo r the eng ineering  deg ree , the student to faculty ra tio  
(FT E  b asis) m ight ea s ily  be 15/1 o r during difficult tim es could even be 
h igher. The in c re a se  in th is ra tio  and s a la r ie s  a r e  the rea l keys to 
in c reas in g  en ro llm en ts  and faculty involvem ent in engineering  education. 
Thus, it is  feas ib le  to e ssen tia lly  double the en ro llm en t and double the 
student to faculty  ra tio  w ith only an in c re a se  of 15-20& in the faculty.
F o r  an o th er view of the teaching  load in the M echanical E ngineering  
School, co n s id e r the ra tio  of student c re d it  hours to P T E  faculty as




1969-70 School Year Student Credit Hours
CLASS 1st 2nd 3rd 4th
Credit Hours 52 46 52 .5 53 .5
No. Students 50 45 31 27
Student Credit
Hours 2600 2070 1627. 5 1444. 5
So, the ratio of student credit hours to FTE (12) faculty is
SCH/FTE (12) = 7742/18 = 430.
Since 2FTE (12) = FTE (24), the equivalent ratio for com parison with 
U .S. institutions would be
SCH/FTE (24) = 215.
It must be noted that FTE is an arb itrarily  set teaching load and for 
com parative purposes 24 annual academ ic credit hours are used to 
establish  one FTE faculty m em ber. The actual number of faculty may 
differ considerably from the FTE figure.
In com parison, assum ing an average c la ss  s iz e  of 30 students 
and an FTE teaching load of 24 hours annually, the SCH/FTE ratio is  
840. Yet, the average value for 14 engineering u n iversities in the
15
S outheastern  region of the United S tates is  274 student c re d it  hours 
p e r fu ll-tim e  equivalent faculty m em ber with 231 a s  a m inim um  and 
439 for a m axim um . T hese fig u res  a re  fo r engineering  studen ts and 
c la s s e s  only and co n s id e r an annual load to be 24 c re d it  hou rs. Non­
engineering  facu lty  and co u rse s  a re  excluded.
T hese schoo ls have a g raduate  en ro llm en t in engineering  
averag ing  15.1% with a m inim um  of 4. 3% and a m axim um  of 26. 2%.
No inform ation  on u n d erg rad u ates  w as availab le  se p a ra te ly . T h erefo re , 
th is  accounts for the seem ingly  low figu re  for the SC H /FTE faculty  
ra tio .
M echanical E ngineering  C urricu lum
The m echan ical eng ineering  cu rricu lu m  of the  1969 - 70 academ ic 
y ea r, Table 6, re q u ire s  204 hours of s e m e s te r  c re d it fo r the Ky Su 
deg ree . The to ta l cu rricu lu m  con tains 47 s e m e s te r  c re d it hours of lab 
and shop w ork which is  approx im ately  122 hours p e r  week of work, o r  a 
student spends approx im ately  two full 8 hour days in the shop p e r  week. 
With m ilita ry  tra in in g  taking one full day and no c la s s e s  scheduled  on 
Sunday, the rem ain ing  cu rricu lu m  occup ies only th ree  days per week.
In the f ir s t  two y e a rs  the student is taught in the fundam entals of
TABLE 6 16
Freshm an Year
FIRST SEMESTER SECCND SEMESTER
MECHANICAL ENGINEERING 1969 - 1970 CURRICULUM
Sem ester Sem ester
C ju rse Hrs/W k Credit Hours Course Hrs/W k Credit Hours
101 Manu acturing P rocesses
and M aterials 3 3 101 Manufacturing P rocesses
and M aterials 3 3
*102 Indust ria l Drawing A 3 1 *102 Industrial Drawing A 3 1
B 4 1 B 4 1
104 Algeb ra 2 2 104 Algebra 2 2
105 Analytical Geometry 2 2
106 Calculus 3 3 106 Calculus 3 3
*107 A Mechanics and Sound 3 3 107 B Thermodynam ics <5 O
107 C Electricity 3 3 107 D Physics Lab 3 1
107 D P hysi:s  Lab 3 1 108B Chem istry Lab 3 1
108A Inorg; nic Chem istry 3 3 116 Economics 2 2
108B Chem istry Lab 3 1 115 English 3 3
114 French 3 3 118 Physical Education 2 0
118 Physical Education 2 0 Shop 8 3
Shop 8 3 *A Previous Drawing Experience
27 B No Drawing Experience















Course Hrs/W k Credit Hours
Manufacturing P rocesses
anc M aterials 3 3
Industrial Drawing 3 1
Calculus 3 3
General Mechanics 2 2
The r  i no dynam ic s 3 3
E lectricity 2 2
Fhys:cs Lab 3 1
English 3 3
Strength of M aterials 2 2




201 Manufacturing P ro cesses  
and M aterials 3
202 Industrial Drawing 3
204 Calculus 3
205 General Mechanics 2
209 Optics 3
210 E lectricity 2
212 Physics Lab 3
214 French 3
216 Strength of M aterials 2















MECHANICAL ENGINEERING 1969 -  1970 CURRICULUM
Junior Year
FIRST SEMESTER SECOND SEMESTER
Lee t/Lab Semester Lect/Lab
bourse Hrs/Wk Credit Hours Course Hrs/Wk
Heat Engines 1/2 2 301 Structural Design-Metal 1/2
Pattern & Mold Design 3/4 4 .5 302 Structural Design-Concrete 1/2
Mech;jiical Vibration 3/0 3 *307 Fluid Mechanics 2 /0
308 Heat Transfer 3
Fluid Mechanics 2 /0 2 311 Electric Machinery 1. 5/4
Materials Testing 2 /2 .25 3 312 Air Conditioning &
Refrigeration 2
Metallurgy 3 /4 .5 5 314 Work Crganization 2
Electric Machinery 1.5/4 3 316 Economics 2
Comn ercial & Labor Law 2 /0 2 321 Physical Education 2
Field Trip 0 ** 304 Technology of Construction
Technical English 3 3 Transportation Equipment 1/2
Professional Guidance 0 ** 313 Design Project 3/5
Physical Education 2 0
27.5
*Lab not being held 














MECHANICAL ENGINEERING 1969 - 1970 CURRICULUM
Senior Year
FIRST SEMESTER SECOND SEMESTER
Lect/Lab Sem ester Lect/Lab
Course Hrs/W k Credit Hours Course Hrs/W k
Heat Engines 3/4 4.5 400 M aterial Handling 3
Mach me Design 2/2 3 401 Fluid Machinery 3
Fount ry 3/8 6 402 Steam Production &
Utilization 3/2
Heat Treatment 2/2 3 403 Heat Engines 1
Forir g, Welding, &
Mo .d ing 3/4 4.5 405 Foundry 0/2
Technical English 3 3 407 Forging, Welding, Molding 0/4
Professional Guidance 1 0 408 Accounting 3
Physical Education 2 0 421 Physical Education 2
Refrigeration 2 /0 2 434 Refrigeration 2/0
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Cc arse Electives 444 E lectric  Machinery 2
Naval A rchitecture (4) 
Fbwer Plants (4) E lectives 4
Fuel Technology (3) 
Computer Program m ing (2) Special Design Project 3
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m athem atics, physics and ch em istry  as  w ell as  the m o re  in troducto ry  
engineering  su b jec ts  such a s  in d u stria l draw ing, m anufacturing 
p ro cesses , g en e ra l m echan ics and s tren g th  of m a te r ia ls . F ren ch  and 
English a re  also  given in the f i r s t  two y e a rs .
The th ird  y e a r  of the 1969-70 cu rricu lu m  in troduced the student 
to m ajo r engineering  su b jec ts  such a s  heat engines, fluid m echan ics, 
e le c tr ic  m ach inery , m eta llu rgy , e tc . C o u rse s  in s tru c tu re s , c o n ­
s tru c tio n  technology, re fr ig e ra tio n  and heat tra n s fe r  a re  also  cov ered  
during th is y e a r .
The fourth  y e a r  in troduces m achine design and fluid m ach inery  to 
the student and continues to expose him  to the application  of e le c tr ic  
m achinery , heat engines, re fr ig e ra tio n  and therm odynam ics a lread y  
thoroughly stud ied  in the th ird  y ea r. Also, a la rg e  proportion  of the 
fourth y e a r  is  devoted to shop work in foundry, heat trea tm en t, forging, 
welding, and m olding.
The la s t  s e m e s te r  of th is la s t y ea r the student may e lec t 4 hou rs 
of c o u rse s  such a s  naval a rc h ite c tu re , pow er plants, fuel technology 
and com puter p rogram m ing .
Unique to the fourth y e a r  is  the sp ec ia l design p ro jec t which 
re q u ire s  c rea tiv ity , adaptiv ity  and a lot of work on the p art of the
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student. T his req u irem en t was not enforced  for the 1969 - 70 school 
y ea r and has been dropped in the past.
An a ttem p t has been made to refine a cu rricu lu m  which will tra in  
a su itab le eng ineer for the V ietnam ese needs, one that is  possib le  to 
institu te  read ily  and one which sh ifts  the em phasis from  shop w ork to 
p rac tica l eng ineering  investigation  and lab o ra to ry  w ork. Table 7 
outlines a proposed  cu rricu lu m  fo r the School of M echanical E n g in ee r­
ing to co n s id er. The shop work in the a re a s  of m ach inery , foundry, 
heat trea tm en t, e tc . have been com bined with the m anufacturing  
p ro c e sse s  c o u rse s . The individual physics c o u rse s  of the 1969-70 
cu rricu lu m  have been com bined into a P hysics I and II s e r ie s  to be 
offered  co n cu rren tly  with a lab. The e lec tric ity  c o u rse s  of the 
second y e a r  have been specified  a s  e le c tr ic a l m easu rem en t and DC 
e le c tr ic a l netw orks. The previously  sep a ra te  s tren g th  of m a te r ia ls  
lab o ra to ry  was com bined to run co n cu rren tly  with the  co u rse . Subjects 
such as heat engines, a i r  conditioning, re f r ig e ra tio n  and steam  
u tiliza tion  w ere com bined into a therm odynam ics s e r ie s  ending in the 
f ir s t  s e m e s te r  of the fourth  y ea r with applied therm odynam ics. A 
therm o lab w as proposed to run co n cu rren tly  with the second of the 
th re e  co u rse  s e r ie s .  The m etal and co n cre te  s tru c tu ra l design  co u rse s
TABLE 7 22
FIRST YEAR
PROPOSED MECHANICAL ENGINEERING CURRICULUM









Introduction to Mechanical 
Engineering
1 1 Introduction to Mechanical 
Engineering
1 1
Manufacturing P rocesses 
ana M aterials
3/4 4 Manufacturing P rocesses 
and M aterials
2/4 4
Industrial Drawing 9 1 Industrial Drawing 2 1
Industrial Drawing 4 1 Industrial Drawing 4 1




Physics I 4/2 5 Physics II 4/2 5
Inorganic Chemistry 2/2 4 Economics 2 2










FIRST SEMESTER SECOND SEMESTER
PROPOSED MECHANICAL ENGINEERING CURRICULUM
Course Lect/Lab Sem ester Course Lect/L ab Sem ester
Hrs/W k Credit Hours Rrs/W k Credit Hours
Manufacturing P rocesses 3/4 4 Manufacturing P ro cesses 3/4 4
and M aterials and M aterials
Industrial Drawing 3 ± Industrial Drawing 3 1
(Graphical Design) (Graphical Design)
General Mechanics I 3 3 General Mechanics II 3 3
Calculus I 4 4 Calculus II 4 4
Elect. M easurem ents 2 /3 0 E lec trica l Networks DC 2 2
Strength of M aterials 2 /3 3 Strength of M aterials 2/3 3
Kinem atics of M echanisms 2/3 9L
English 3 9
French 3 3




FIRST SEMESTER SECOND SEMESTER
PROPOSED MECHANICAL ENGINEERING CURRICULUM
Course Lect/Lab Sem ester Course Lect/Lab Sem ester
Hrs/W k Credit Hours Hrs/W k Credit Hours
Fluid Mechanics 2/2 3 Fluid Mechanics 2/2 3
Vit rations 3/3 4 Structural Design 3/4 4
Metallurgy 3/3 4 Economics 3 3
Thermodynamics 3 3 Thermodynam ics 3/3 4
Electrical Networks AC 3 E lectrical Network AC 3 3
Commercial & Labor Law 2 2 Work Organization 2 2
Intro. Differential 3 3 Construction Technology 2 2
Equations












Hrs/W k Credit Hours
Machine Design 3/4 4
Heat T ransfer 3/3 4
Electric Machinery 3/3 4
Applied Thermodynamics 3 3
Technical English 3 3










M aterial Handling 3 3




Design Project 9 3
Physical Education*
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Total Hours: 174 
Decreased 30 credit hours from 
old curriculum .
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were combined into one course with a lab and the electric machinery 
courses which were over abundant were combined into one course in 
the fourth year.
The rem oval of the shop work from the last year made possible  
the introduction of six  hours of electives, a definitely programmable 
design project, and an electronics course. Heat transfer, e lectric  
machinery, and applied thermodynamics were also made a part of 
the fourth year.
The proposed curriculum has 174 sem ester credit hours which 
represents a decrease of 30 hours. The laboratories are combined 
with their course lectures for more effective use and the shop work 
is significantly decreased and combined with cou rses in manufactur­
ing p rocesses. Laboratory session s in subjects where there ex ists  
no equipment at the Center can be held as problem s sessio n s where 
the students work practical engineering problem s during the session  
or work on equipment to ultimately be a part of the lab.
The sem ester  credit hours of laboratory work in the proposed 
curriculum is  25 which represents a total of 79 hours per week. This 
represents a 47% decrease in the number of lab credit hours. Cne 
hour of sem ester cred it was assigned to a lab of 3 or 4 hours per week
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attendance so the d e c re a se  in num ber of lab hours p e r week is  not 
proportionate to the d ec re a se  in c re d it  hours.
These cu rricu lu m  changes would not burden the teaching loads 
of the engineering faculty  and w ill d ec re ase  the h o u rs  of contact the 
student has with the technology level labs. They w ill also encourage 
the developm ent and use of p rac tic a l engineering lev e l la b o ra to rie s .
C ourse O utlines - E xisting C urricu lum
The faculty of the School of M echanical E ngineering by the end 
of the 1968 y ea r  had com pleted a booklet outlining the sub jects covered  
in the m a jo r m echan ical engineering  c o u rse s . The ou tlines give an 
indication of the thinking of the faculty  tow ards the n e c e ssa ry  r e q u ir e ­
m ents in the  v ario u s c o u rse s . It is  difficult to analyze accu ra te ly  the 
ac tua l coverage of each co u rse  a s  these  change fro m  c la s s  to c la s s  and 
with each faculty  m em b er. D ifficu lties in language, in accessib ility  of 
in stru c tio n a l m a te r ia ls  such as textbooks and lim ited  reproducing 
fac ilitie s  a l l  con tribu te  to a low er level of coverage .
The tran s la tio n  of th ese  co u rse  ou tlines is shown in Appendix B. 
T echnical concepts to date have been d ifficult to e x p re ss  in the 
V ietnam ese language. The p ro fe sso rs , by lec tu ring  in V ietnam ese,
are  tra il  b la ze rs  and acqu ire  a se lf  tra in ing  in transposing  the 
technical concepts into th e ir  own language. The difficulty of incon­
sistency m ust be rea lized . The tran s la tio n  into English of the co u rse  
outlines may re f le c t som e of th ese  in co n sisten c ies.
Physical F a c ilitie s
The p rim ary  fac ility  of the School of M echanical E ngineering 
is the physical fa c ilitie s  building which co v e rs  m ore than 6, 000 
square m e te rs  and includes the following shops and lab o ra to rie s :
1. Com plete m achine shop with tools and supplies
2. Foundry shop
a. F e rro u s
b. N on-ferrous
3. Sand lab o ra to ry
4. Wood working and p a tte rn  shop
5. Forging shop
6. Heat trea tm en t shop
7. Welding shop
a. Gas
b. E lec tric
8. M etallurgy labo ra to ry  with dark  room
9. Chem ical an a ly s is  lab o ra to ry  for m e ta ls
10. Strength of m a te r ia ls  lab o ra to ry
11. Sheet m eta l shop
12. Engine lab o ra to ry
a. IC engine p erfo rm an ce  lab
b. IC engine in s tru c tio n  and display lab
13. D iesel fuel-pum p testing  lab
14. A ir condition and re fr ig e ra tio n  lab - space plus
ex cess  p ro p erty  only
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lb. T herm odynam ics lab o ra to ry  - steam  lab - 
space allocated  only 
16. M iscellaneous
a. Blue prin ting  room
b. Two drawing room s
c. Auto m echanics a re a  - junk c a r s  only - unused
d. D iesel y en e ra to r room
e. L arge studen ts  room
f. 3 o ffices
This fac ility  w as estab lished  by a  joint effort betw een the 
G overnm ents of South Vietnam and F ran ce . The building w as co n s tru c ted  
with funds fro m  the GVN's N ational Budget and the equipm ent w as p r o ­
vided by "aide Technique et Econom ie F ra n c a ise " . C onstruction  began 
late in 1959 and w as com pleted  by the end of 1960. The equipm ent w as 
insta lled  during the following th ree  y e a rs . The building is  of co n c re te  
construc tion  w ith la rg e  co n c re te  beam s providing a long high s tru c tu re . 
Space inside the building is  poorly u tilized  and the equipm ent is o rien ted  
m ore tow ards the tra in ing  of techn ic ians than en g in ee rs . F o r a view of 
the e x te r io r  of th is  fac ility  see  F igu re  2 . Each fac ility  is  d esc rib ed  
in the following sec tio n s  and the a re a s  a re  lis ted  in T able 8.
L aborato ry  and Shop D escrip tions and Equipm ent 
M etallurgy L ab o ra to ry
2
The m e ta llu rg y  lab o ra to ry , 34 m , is located  on the m ezzanine 
in the physical c e n te r . As shown in F igure  3 tile  bench tops run
TABLE 8
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LABORATORY AND SHOP AREAS
A rea
Laboratory  and Shop A reas Square M eter
A rea
Square Feet
P atte rn  Shop 
End Room
N on-ferrous foundry 
F e rro u s  foundry 
Sand labo ra to ry  
Machine shop 
Stock and tool bin
Air conditioning and re frig e ra tio n  room  
Strength of m a te r ia ls  lab o ra to ry  
Engine labo ra to ry  
M etallurgy lab o ra to ry  
Chem ical an a ly sis  labo ra to ry  (m etals)
D irk  room
Fuel pump lab o ra to ry
D ie se l-g e n e ra to r- tra n s fo rm e r  room  400 KUA 
Blue printing room  
3 offices 
Welding shop
Forging and heat trea tm en t shop 










































1450Steam labora to ry  space
along two w alls of the room and tab les a re  stationed a t the o th e rs . 
The lab is poorly equipped and equipped p rim arily  for su rface  
photom etric w ork. A dark room  is connected to th is lab.
E quipm ent:
2 Nachet incident beam  m icroscopes
3 Hyprey su rface  p o lish ers  5 - 6 ”
1 P yrection  KT tem p era tu re  contro lled  oven - 1200 
1 d ila to m eter
D ark Room:
Supply of chem icals
Supply of film
1 D urst U7 - en la rg e r
F ilm  switching d raw er
"V olom at" d raw er for film  35 mm
Chem ical L aborato ry  for M etals
p
This labora to ry , a room  of 50 m , is located next to the
m etallurgy lab o ra to ry  on the m ezzanine and has tile benches along
two w alls . T here  is a tile sink and a door connecting the lab with
the m etallu rgy  labo ra to ry , F igure  4 shows th is  lab.
Equipment:




P atte rn  and Woodworking Shop
p
A la rg e  room , 365 m J, on the m ain floor houses the w ood­
working and p a tte rn  shop. The equipm ent is  poor but adequate for 
rough woodworking and p a tte rn  m aking. A fo rced  a ir , chip rem oval
system  is under the floor which c a r r ie s  the dust d irec tly  from  the
2
work piece on the m achine. A la rg e  room , 178 m , at the end of
the pa tte rn  shop is not u tilized .
Equipm ent:
Surface p laner
F in ish ing  su rface  p laner
Band saw and blade re p a ir  unit
15” c i rc u la r  saw
Disk sander
Belt san d er
Wood lathe
Several jig saw s
Wood drying oven
Gluing table
14 w ork benches
Sand L abora to ry
The sand lab o ra to ry , a support lab  fo r the foundry occup ies one 
end of the foundry and is used to d e te rm in e  and co n tro l the quality  of 
the sand used in the foundry. The lab se e m s  adequately  equipped fo r 
its  specia lized  function. See F ig u re  5.
33
Equipm ent:
Shaker and seeves 
W ater content an a ly zer 
C il and W ater content oven 
V oltile m a tte r  oven 
P e rm eab ility  ana lyzer 
Shear and co m p ress io n  te s te r  
Vacuum oven 
Scale
Sample p re s s e s
Foundry Shop
W ell equipped fe r ro u s  and n o n -fe rro u s  foundry shops occupy 
about 20% of the space in the building. Iron, alum inum  and copper 
a re  the m ain m e ta ls  used  in th ese  shops. Common to both is  the 
equipm ent for sand and mold p rep a ra tio n . F ig u res  6 & 8 show the 
expanse of th is  fac ility .
Equipm ent:
Sand and m old p ro cessin g  
L arge sand b lender (F igu re  5)
Sand pit
2 mold drying oven 
2 mold p re s s e s  
C ast p rep ara tio n  fa c ilitie s  
Casting lad le  re h e a te r
F e rro u s
2 cupo las - ca s t iron  fu rn aces 
1 m echan ical m etal c le a n e r  
A ir sand b la s t c lean e r 
Several la rg e  stone wheel g r in d e rs
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Non F e rro u s
3 blower, burner fu rnaces 1200 - 1500 °c 
2 sm all e lec tric  ovens - 1200 °c
Machine 2hop
A well equipped machine shop covers approxim ately 874 square
m e te rs  of the physical cen ter. The m achines and tools a re  all m e tric  
and replacem ent of tools from  excess p roperty  is im possible . F igu res 
show the equipm ent in the shop a s  w ell a s  the m assive  concre te  
beam s of the building s tru c tu re .
Equipment:
2 wheel g rin d e rs
7 v ertica l d r ill p re s se s  
1 GSP la rg e  rad ia l d rilling  m achine
3 two. foot hand p re sse s , m echanical
9 Homienne sh ap ers  - th ree  sizes , th ree  each 
1 Line large planer, approxim ately  1. 6x0. 5 m e te r  bed
4 H. Ernault Somua type HN 500 lathe 25 cm chuck 
1 Titan 30 cm chuck with 1. 3 m eter bed
1 Oornva N213 saddle tu r re t  lathe (sm all)
2 Ramo 20 cm chuck la thes
3 De V alliere 15 cm  chuck la thes
1 cy lind rical su rface  g rinder, Gendron
2 eleven cm  wheel f la t-su rfa ce  g rin d e rs  
1 th irty  cm  wheel f la t-su rfa c e  g rin d er
1 la rge  wheel M icrorex  p rec ision  su rface  g rin d er
4 H. E rnault Somua V ertical m illing m achines with
swival head, 1x0.2 m e te r  bed 
4 Ale e ra  colum n and knee horizontal spindal m illing 
m achines
(no band saw o r  power hack saw)
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Special Maching A rea, 645 m
Equipm ent:
2 sm all fla t su rface  g r in d e rs  
1 horizon ta l shaper
1 b id irec tiona l bed d r ill  p re s s , m edium  duty
1 30 cm  chuck la the
2 wheel g r in d e rs
se v e ra l sm all e le c tr ic  co il ovens
Strength of M ate ria ls  L ab o ra to ry
A recen tly  co n s tru c ted  building is to be equipped by UNESCO w ith 
m a te ria l testing  equipm ent. The space in the physical c e n te r  p resen tly  
used fo r a s tren g th  of m a te r ia ls  lab o ra to ry  w ill be m ade availab le  for 
other u se . UNESCO's equipm ent w ill ce rta in ly  provide over extended 
capability  over the p re se n t lim ited  equipm ent.
Equipm ent:
T ensile  te s to r  - 30 m e tric  tons, no ex ten so m ete r 
CRC osc illo scope - out of o rd e r  
R esilence ana lyzer 
Dynamic b a lan ce r 
H ardness te s to r  
B rine 11 
Rockwell 
E la s to m e te r 
F atigue te s to r
In ternal Com bustion Engine L aborato ry
2
An engine lab occupying 242 square  m e te rs  s e rv e s  a dual purpose:
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m echanical c h a ra c te r is t ic s  and dynamic c h a ra c te r is i tc s . T here  a re  
num erous IC engines which a re  used fo r m echanical in stru c tio n  and 
display. Although fam ila rity  w ith the m echan ism s enhances an en g i­
n eers  depth, IC engine perfo rm ance c h a ra c te r is t ic s  such a s  specific 
fuel consum ption, b rak e  horsepow er and m ean effective p re s s u re  as  
functions of RPM a re  m ore  im portan t to the en g in eers . T his lab 
has one te s t stand fo r studying the dynam ic p erfo rm ance of an IC 
engine. A w ate r b rak e  is used as  power load and an e le c tr ic  m otor 
o r a b a tte ry  pow ered s ta rtin g  m o to r a re  provided for s ta rtin g .
Adjacent to th is  lab is a la rg e  d iese l engine which d riv es  a 400 
KVA a lte rn a to r  fo r u se  when the tra n s fe r  power s ta tio n  lo se s  power.
Equipm ent:
IC engine dynam ic te s t sy stem  with w ate r b reak  
and sta rting  m o to rs 
Engine te s t stand and in s tru m en ts  
V arious 1C engines for d ism antling 
D iesel cutaway 
B atte ry  ch a rg e r
D iesel fuel pump testing  ap p ara tu s  - occup ies a 
room  of 13. 6 square  m e te rs  adjacent to the engine 
lab
Sheet M etal Shop
The working of sheet m etal into useful fo rm s  such a s  duct work and 
form  w ork is  possib le  in a 3360 square  m e te r  shop equipped with the
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following equipm ent:
N um erous sheet m etal anv ils 
D isk c u tte r  
Angle c u tte r  
Hand sh e a r
Peddle sh e a r  4 mm th ickness lim it
C rim ping ro lls
Punch
Welding Shop
The welding shop is sm a ll covering 1170 square  fee t and has no 
exhaust sy stem . T h is in p a r t m ay be due to the open convection 
ventilation of the b u ild ing 's  s tru c tu re . T here  is a gas welding shop 
adjacent to an  a rc  welding shop.
G as W elding Equipment:
8 oxygen-acety lene units 
Hoods and tab les  with hand too ls
A rc Welding Equipm ent
3 a rc  w e ld e rs  with booths 
1 spot w elder (out of o rd e r)
Forging and Heat T rea tm en t
The forging and heat trea tm en t shop occup ies 1510 sq u are  feet 
and is  ad jacen t to the welding and sheet m etal shops. Equipm ent is
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lim ited but defin itely  adequate for any en g ineering  in s tru c tio n .
Equipm ent:
1 g ian t forging p re s s
1 m echan ical forging h am m er
2 forging fu rn aces
1 s tan d a rd  anvil
s e v e ra l fu rn aces and cooling baths,
L aborato ry  D evelopm ent
What a re  the goals of engineering  education  in V ietnam  ? In the 
U. 8. eng ineering  education  m ust be geared  to tra in  p ro fe ss io n a ls  
capable of m eeting  the techn ica l req u irem e n ts  of an advanced tech n o ­
logical society  and equally  im portan t to advance that technology. The 
p ro fessio n a l m ust gain  from  h is  education the q u a litie s  of c rea tiv ity , 
adaptivity, and p roductiv ity  as well as  a com peten t capab ility  in the 
fundam entals of h is p ro fe ss io n . In this la t te r  re sp e c t the needs of 
V ietnam  a re  no d iffe ren t. E ng ineers  in V ietnam  will be facing a 
d iv e rs ity  of ch a llen g es to sa tis fy  not only the techn ica l re q u ire m e n ts  
of developing industry  w ithin V ietnam  but a lso  to sa tisfy  the e n g in e e r ­
ing req u irem e n ts  of com plex  in d u s tria l p ro c e s se s , im ported  from  
abroad , using advanced eng ineering  techniques developed in o th e r 
co u n trie s .
In a coun try  such  as  Vietnam m uch of the in itia l push in in d u s­
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tr ia l  developm ent com es from  a sou rce  of engineering  ex te rn a l to the  
country. T his co m es in the form  of the technology which accom pan ies 
the in sta lla tion  of com plex m anufacturing  p ro c e s se s , re f in e r ie s , and 
many types of equipm ent and p ro ced u res  of a  foreign o r ig in . P e rh ap s  
the la rg e s t num ber of en g in eers  w ill be needed to o p e ra te  and m ain ta in  
this equipm ent.
It will be n e c e ssa ry  for the en g in eers  in  Vietnam to be tra in ed  in 
p rac tica l technology but m ore  p a rtic u la r ly , he m ust a lso  have the 
capability  of design  to im prov ise  h is equipm ent since th e re  w ill evolve 
from  th is fo re ign  input the n ecess ity  to change m achinery , m ake new 
m achines locally  in the p lants, and provide m any b ro a d e r  functions than 
norm ally  found in a plant in o th e r co u n trie s . Much of th is  is  n ec ess ita ted  
by the ex trem ely  long shipping tim es  fo r p ro cu rem en t and the lack of an 
extended m anufacturing  base in country which would p rov ide many of the 
item s needed fo r p lant opera tion  and m ain tenance. Consequently, the 
eng ineer in V ietnam  m ust be provided not only experience  a t the shop 
level, but p ra c tic a l ex p erien ce  with sound eng ineering  fundam entals 
in the la b o ra to ry . The es tab lish m en t of th e se  engineering  la b o ra to rie s  
which develop p ra c tic a l eng ineering  ability  is  a p re ss in g  need in 
engineering education  in V ietnam .
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Many of the fundamentals which are important in engineering  
and which need to be em phasized in the laboratory can be sum m arized  
in the following general areas:
L Instrumentation and M easurement 
IL Fluid Mechanics 
in . Heat Transfer 
IV. Vibrations
V. System s & Design-Control, Energy or  
Mechanical
The establishm ent of laboratory apparatus, not n ecessar ily  
complex, in these areas w ill be m ost beneficial to students in their 
search for understanding the fundamentals covered  in the classroom .
There are two approaches which can be su ccessfu l in developing 
laboratory apparatus. The first is  to divide the fourth year students 
into groups and under faculty supervision have them design and develop  
apparatus for th e ir  design projects. The second is  to have the third 
year students at the beginning of the second sem ester , start their 
designs and m aterial specifications so they can follow through with the 
development work their fourth year. This w ill be particularly helpful 
due to som e of the procedures which are outlined below.
Equipment needs for the projects w ill have to be reviewed by the 
faculty supervisor and m yself as early a s possib le to enable procure­
ment a s  quickly as possib le. Purchases have to be made in the LJ.S. 
from our campus and bids must be obtained before an order is  placed.
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Then the delivery  tim e w ill a lso  add to the p ro cu rem en t tim e . Thus if 
the th ird  y ea r s tu d en ts  a re  involved, the next year';- equipm ent needs, 
can be p ro cessed  and rece ip t accom plished  m uch e a r l ie r .
Big p ieces of equipm ent which a re  expensive take m o re  tim e and 
the budget we have w ill have to be used for s m a lle r  item s. M ilitary 
equipm ent w ill be ava ilab le  on a random  lucky b as is  but can be of g re a t 
a ss is tan ce  in these  p ro jec ts .
Suggested staging:
1. D ivision of groups and faculty  a d v iso rs ;
2. Selection of p ro je c t;
3. P r im a ry  equipm ent needs, e s tab lish ed  v ery
quickly;
4. Secondary needs following de ta iled  design work;
5. D evelopm ent and es tab lish m en t of ap p a ra tu s .
The p rev ious lab o ra to ry  developm ent p ro ced u re  was proposed to 
the M echanical E ngineering  faculty and is being institu ted  p resen tly  fo r 
the fa ll s e m e s te r  1970. Ten groups w ill be form ed and su p e rv ised  by the 
school faculty . In th is  way, the p r im ary  resp o n sib ility  for developing 
labora to ry  ex p e rim en ts  r e s ts  with the V ietnam ese faculty  m e m b ers .
The M E-UM R ad v iso r w ill su p e rv ise  one o r  two g roups and w ill c o ­
o rd inate  the a c tiv itie s  of the o th e r g roups as to equipm ent se le c tio n s  
and reau is itio n s .
T h is p ro g ram  is  being in itia ted  as  a continuing p ro g ram  and if
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successful w ill con tribu te much in the way of experim en ta l capability  
for the school.
Enrollm ent
The Engineering Schools at the National T echnical C enter have 
been given in stru c tio n  from  the M inistry  of Education to inc rease  
enrollm ent. Although no p ro jec tions had been estab lished , over the 
past few y e a rs  the en ro llm en t has been steadily  inc reasing  as Table 9 
indicates.
TAELE 9
M echanical Engineering E nrollm ent
1st 2nd 3rd 4th T otal
64/65 26 24 20 16 86
65/66 25 26 24 22 97
66/67 30 25 26 24 105
67/68 35 30 25 25 115
68/69 46 33 27 25 131
69/70 50 45 31 27 153
Between 1964 and 1969 the to tal ME enro llm ent in c reased  from  86 
to 153 which am ounts to an in c rease  of 78%. Earing th is  sam e tim e the
first year enrollm ent increased from 26 to 50 or doubled over the 
period. The 1970 f ir st  year ME enrollm ent w ill be 50 students. This 
will give a total enrollm ent of 176 or a 15% increase over the previous 
year.
The c la s s e s  are still handled as a unit. There are no multiple 
sections so each course has the full c la s s  enrollm ent in attendance. 
Class s izes  are at the point where multiple sections w ill have to be 
formed. This w ill increase the number of faculty m em bers needed, 
but w ill allow a continued growth within the multiple sections. If the 
first year enrollm ent is  held constant over a three year period, the 
total ME enrollment w ill grow from the projected 176 to 200 as the 
sm aller upper level c la s s e s  graduate. This would represent a 31% 
increase in the school enrollment m erely by holding the first year  
enrollment constant for three years. However on a long range b a sis  
it would be unwise to do so.
In 1969 approximately 776 students applied for admittance and 
51 were admitted. The 1971 fir s t  year c la ss  w ill seat 50 students and 
1000 applicants are expected.
The major m echanical engineering c la s s e s  are held in the building
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shown in Figure 11.
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D iscussion
The fu tu re  of the School of M echanical Engineering is  ce rta in ly  
dependent upon the w illingness of the M inistry  of Education to sponsor 
long range planning, p rogram m ing, and developm ent. In th is  light, it 
is  helpful to look at a  b r ie f  background of the developm ent of the 
National T echnical C en ter to help understand  the situation  which 
presently  e x is ts . The following table h ighlights the o rig in  of the 
p rogram s a t Phu Tho.
TABLE 10
S tarting D ates fo r E ngineering Schools
School of E ngineering
Technic ian 
T rain ing  S tarted
F ir s t
Engineering G raduates
Civil 1947* 1954*
M echanical 1956♦♦ I960**
E lec trica l 1947*** 1961
Chem ical 1963 1971 *
♦ T ran s fe rred  from  Hanoi. The f i r s t  c la s s  of en g in eers  to g raduate  
w ere th ree  y e a r  technician  g rad u a tes  given a fourth  y ea r and 
gran ted  the Ky Su D egree.
♦♦May have s ta r te d  a s  th ree  y ea r  techn ic ian  p rogram  and the fourth  
y ea r added a s  in C ivil E ngineering. Inform ation  unavailab le .
♦♦♦Radio T echnicians
’#"T'h ir r! jp lpfip with School of Science g rad u a tes .
F ir s t  c la s s  to g raduate  in 1971.
4b
In 1957 with only civil technician and engineering, e lec tric a l 
technician, and m echanical technician p rogram s along with the School 
for M arine Navigation (technician), the National Technical C enter was 
form ed. That sam e y ear the Ky Su program  in EE was s ta rted  and 
m echanical switched to an engineering p rogram . Twelve y ea rs  la te r  
chem ical engineering was initiated.
The la s t 15 y ears , 1956 - 1970, have seen engineering education 
estab lished  in these four a re a s  and it cannot be sa id  that the V ietna­
m ese governm ent has not supported this program  with physical 
fac ilitie s . Although various aid agencies have contributed equipment, 
the GVN has supported an extensive construction  program  to house 
th is  equipment and provide c lassroom  space. Sustaining the educa­
tional effo rt and the m aintaining of facilities, unfortunately, has 
been suppressed  by the policies and adm in istra tive  s tru c tu re  tying 
the Center d irec tly  to the Government and by the anchor on sa la r ie s  
held by the civil se rv ice  regulations of the M inistry of In te rio r. No 
hope for significant p ro g ress  ex is ts  until education here  is  freed  from  
th is anchor.
The M inistry of Education, USAID, and the UMR adv iso rs  
mutually agree that the m ajor responsib ility  for planning the develop-
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ment of engineering educahon re s ts  with the NTC engineering faculty. 
Instructions pertaining to this m atte r have finally been issued by the 
M inistry to the faculty. However, to date the se rv ice  of the faculty 
to the C enter has seen mainly along academ ic lines and work of this 
nature is considered ex tra  cu rr icu la r. The low sa la ry  level and the 
necessity  for the faculty to be employed elsew here for the m ajor 
portion of the ir annual income a re  responsible for th is situation. It 
may be n ecessary  to subsidize th is planning effort with p ia s te rs .
Even a proposal such as this has its  disadvantages. The tim e 
schedules of the faculty in the ir academ ic and industrial jobs a re  
established and a "tem porary" program  such as this will only be 
squeezed between these schedules. These a re  the unfortunate yet 
im portant rea litie s  which must be dealt with in pursuing a program  
such as this one.
Cne half of the professional level ME faculty have been o r a re  
being trained  under the USAID participant training program  and two 
o thers have been to English speaking countries for the ir degrees.
Thus, tw o-th irds of the faculty in the school a re  proficient in English 
and have been exposed to W estern educational institutions and technology. 
Consequently, there is a read iness among the faculty to im prove the
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curricu lum , develop m ore labo ra to ry  fac ilities  and provide quality 
instruction  to the students. Enrollm ents have in c reased  and the ME 
cu rricu lum  re flec ts  the background of W estern ized  training, yet has 
been geared  to a degree tow ards a m ore p rac tica l level. The a v a il­
ability of shop equipm ent has led to too much shop work in the 
cu rricu lum , thus filling in w here engineering lab o ra to ry  train ing  
should be.
L aboratory  work in the M echanical Engineering cu rricu lu m  
is p rim arily  shop work. T here is basically  no equipm ent to acquaint 
the student with the princip les of heat tran sfe r , fluid m echanics, 
therm odynam ics, m echanics, dynam ics, k inem atics, v ib rations, fluid 
m achinery, etc. It is inconsistent to dec lare  that a student need to be 
trained  in engineering fundam entals such as th ese  and not provide a 
m eans fo r him to gain the n ecessary  p rac tica l experience. Unfortunately, 
to date, p rac tica l experience a s  applied to educate m echanical engineers 
re fe rs  to shop w ork. Since industria l on -the-job  training for engineering 
g raduates is lim ited and there ex is ts  a need fo r the tra ined  engineers, 
em phasis m ust be d irec ted  in the engineering schools tow ards providing 
to a degree sufficient technical experience.
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The lack of money both for s a la r ie s  and equipm ent has prevented 
the developm ent of laboratory  appara tus at the engineering level. 
Faculty effo rts  a re  devoted p rim arily  tow ards teaching and little  e lse 
in th e ir  academ ic jobs. What equipm ent there  is  at the s ite  has been 
the re su lt of aid p rogram s. T here is little  evidence of appara tus 
which has been developed under the d irection  of the V ietnam ese faculty. 
UNESCO is working tow ards providing a labora to ry  equipped with steam  
and power producing equipment. The GVN has agreed  to provide a 
building for th is equipment. The faculty a re  ass is tin g  with the 
a rch itec tu ra l specifications and design but the technology is being 
provided by UNESCO.
In o rd e r  to provide the school with appara tus for teaching 
engineering fundam entals, a labo ra to ry  developm ent p rogram  su g ­
gested by the author has been estab lished . Each faculty m em ber will 
d irec t a group of students with the design and developm ent of la b o ra ­
tory appara tu s. The USAID advisor will su perv ise  one o r two 
p ro jec ts as  well as coordinate the acquisitions for the o ther p ro jec ts , 
by following th is procedure, the m ajo r developm ent role is being 
provided by the faculty and students.
The ME school, a s  do all the o th ers , o p era tes  independently.
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The D irecto r is  responsib le  for his School and dec ides how his space 
is to be u tilized . C ourses and teaching schedules a re  scheduled by 
the D irector a f te r  conferring  with the faculty so c la s s e s  can be 
scheduled around the facu lty 's  off-cam pus com m ittm ents. Efcie to 
scheduling d ifficu lties, a 3 hour cou rse  may end up being a 3-1/2 
hour co u rse . M ajor p ro g ram s such as  the in-house production 
p rogram  m ust be c lea red  through the M inistry  but once c leared , 
they becom e the responsib ility  of the School. T here is  a need to 
unite the schoo ls and th is has the atten tion  of the M inistry . Yet to 
do so w ill req u ire  additional adm in istra tive  positions a t the C enter 
level.
The educational p ro cess  at the C enter is  one w here the studen ts 
a re  exposed to a subject p rim arily  through le c tu re s . Theory is  taught 
but not u tilized  at p rac tic a l levels  by working p rob lem s. One exam 
is  given at the end of the school y ea r fo r  each sub ject. The g rade of 
each exam  is  no rm alized  with a perfec t sco re  being 20. A weighting 
factor is  applied depending on the im portance of the subject and the 
grade fo r the y e a r ’s w ork is determ ined  as follows:






norm alized  grade in co u rse  i.
weighting fac to r (1, 2, 3, e t c . ) for 
course  i.
g rade for y e a r 's  work
co u rse  of f ir s t  year, second y ear, etc.
Satisfactory  com pletion of the y e a r 's  w ork req u ire s  a grade of 10 o r 
above. Students failing to m eet th is  m inim um  m ust repea t the en tire  
y ear.
O bservations, Conclusions, and Recom m endations
1. The faculty need to be given p rofessional s ta tu s  and s a la r ie s  
com petitive with industry . This would req u ire  rem oving 
education from  the bonds of civ il se rv ice .
2. Faculty m em bers should be encouraged to consult and becom e 
acquainted in industria l c irc le s  but should keep these  
ac tiv itie s  from  occupying m ore than about 20% of th e ir
tim e.
3. A pproxim ately 204 c red it hours a re  requ ired  fo r the "Ky Su"
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degree in M echanical Engineering. The cu rricu lum  co v ers 
a broad spectrum  of co u rse s  which should be narrow ed  so m e­
what. Ey com bining co u rse s  and coordinating c o u rse s  and labs, 
about 3C c re d it hours can be elim inated . The new 1970-71 ME 
cu rricu lu m  re flec ts  a m ovem ent in th is  d irection .
4. Due to the lack  of engineering labo ra to ry  equipment, the 
cu rricu lu m  has an over abundance of shop w ork. Through a 
labo ra to ry  developm ent p rogram  and use of lab se ss io n s  for 
p rac tica l problem  solving, a b e tte r understanding of eng i­
neering  p rin c ip les  can be ad m in iste red  to the s tu d en ts . This 
developm ent would bring  about the badly needed sh ift from  shop 
work to lab w ork.
5. O ver the p as t 6 y ea rs  enro llm ent has inc reased  from  88 to 
153 for an in c rease  of 74%. The 1970-71 enro llm ent will be 
about 176 w ith the c la s s  s iz e s  being lim ited  to 50 students.
M ulti-sections do not ex is t and any fu rth e r  in c rease  in en ­
ro llm ent w ill req u ire  sp litting  the c la s s e s  into double sections 
and hiring additional faculty. However, for the f ir s t  two y e a rs , 
only in c re a se s  in C en ter level faculty would be requ ired .
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6. Instructional m a te r ia ls  a re  not read ily  available to the faculty 
o r students. The development of lec tu re  notes and textbooks 
in V ietnam ese should be encouraged and supported and cheap, 
rapid , and re liab le  reproducing fac ilitie s  made available to 
encourage the distribution  of m a te ria ls .
7. Every effort should and will be made to m eet the deadline,
May 1, 1971, fo r com pleting the m a s te r  plan. This planning 
will be d irected  by the M inistry of Education through the 
C enter down to the School.
8. A consisten t degree requ irem en t should be required  fo r all 
the schools with a co re  cu rricu lum  taught by Center level 
faculty. If at all possible the cu rricu lum  should be outlined 
so higher educational institu tions can evaluate it for the 
purpose of accepting students fo r graduate work.
9. A partic ipan t program  should include top level National 
Technical C enter g raduates who a re  hired by the C enter as 
faculty and sent abroad for graduate training.
A P P E N D I X  A
TEACHING RCCTER, 1969 - 1970
SCHGCL CF MECHANICAL ENGINEERING A - l
Teaching Roster 1969 - 1970, F ir : t  Year
Number Course Description
F irs t Sem ester
K rs/W k-Lec/Lab P rofessor
Second Sem ester 
H rs/W k-Lect/Lab. P rofessor
101 Mfg. P rocesses & Material s 3 Vu Trong Khoi 3 Vu Trong Khoi
102 A Industrial Drawing 3 Van Dinh Vinh 3 Van Dinh Vinh
102 B Industrial Drawing 4 Nguyen Khanh Van 4 Nguyen Thanh Tong
104 Algebra 2 Nguyen Trong Ba 2 Nguyen Trong Ba
10b Analytical Geometry - - 2 Nguyen Trong Ba
106 Calculus 3 Vo The Hao 2 Vo The Hao
107 A Mechanics & Sound 3 Le Manh Hung - -
107 B Thermodynamics - - 3 Nguyen Quang Van
107 C Electricity 3 Vo Due Dien 3 Vo Due Dien
107 D Physics Lab 3 Nguyen Anh Dung 3 Nguyen Anh Dung
10 6 A Inorganic Chemistry 3 Duong Hai Duong - -
1CSE Chemistry Lab 3 Le Vu Cuong - -
Teaching Roster
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F irs t Sem ester 
Krs. /Wk. Professor
Second Semester 
Hrs. /Wk. P rofessor
<3 Jean Portay 1 Jean Portay
- - 3 Tran My Van
oc Chau Tam Luan















SCHOOL CF MECHANICAL ENGINEERING 
Teaching Roster 1969 - 1970, Second Year
F irs t Semester Second Semester
Course Description Hrs. /Wk. Professor Hrs. /Wk. P rofessor
Mfg. Processes & M aterials 3 Tran The Can 3 Tran The Can
Industrial Drawing 3 Nguyen Nang Cuong 0 Nguyen Nang Cuo:
Calculus 3 Luu Huu Dung 4 Luu Huu Dung
General Mechanics 2 Nguyen Don Phu 2 Le Manh Hung
Thermodynamics 3 Nguyen Quang Van - -
Optics - - 3 Phung Van Bo
Electricity 2 Nguyen Huu Minh 2 Nguyen Huu Minh
Physics Lab 3 Nguyen Anh Dung 3 Vo Due Dien
Chemical Physics - - 3 Nguyen Kim Hien
French - - 3 Jean Portay
English 3 Khuong Hung Chan - -
Strength of M aterials 2 Nguyen Don Phu 2 Nguyen Don Phu
Physical Education 2 Nguyen T ri Tin 1 Nguyen T ri Tin
SCHCCL CF MECHANICAL ENGINEERING 
Teaching Roster 1969 - 1970, Third Year
F irs t Semester F irs t Semester
Number Course Description H rs/W k-Lee/Lab P rofessor H rs/W k-Lect/Lab P rofessor
A -4
301 Structural Design - Metal - - 1/2 Nguyen Don Phu
302 Structural Design-Concrete - - 1/2 Nguyen Don Phu
303 Heat Engines 1/2 D. Soubiron - -
305 Pattern & Mold 3/4 P. Granottier 2 Paul Granottier
306 Mechanical Vibrations 3 Le Manh Hung - -
307 Fluid Mechanics 2 Le Manh Hung 2 Le Manh Hung
308 Heat Transfer - - 2 Nguyen Quang Van
309 M aterials Testing 2/2 .25 Nguyen Don Phu - -
310 Metallurgy 3/4 .5 Nguyen Khanh Van - -
311 Electric Machinery 6.5 Nguyen Han Ty 5. 5 Nguyen Han Ty & Duoc
312 Air Conditioning & Refrigeration - - 2 Nguyen Nhu Bien
314 Work Organization - - 2 Lam To Bong
315 Commercial and Labor Law 2 Nguyen Van Ngan 2 Nguyen Van Ngan
Teaching Roster , Third Year
Pace 2 A-5
F irs t Semester Second Semester
Number Course Description Hrs/W k-Lec/Lab P rofessor H rs/W k-Lect/Lab P rofessor
316 ■ Economics - - 2 Chan Lam Luan
317 Field Trip NC Nguyen Quang Van - -
318 r 'echnical English 3 Nguyen Hoang Sang - -
320 l^ofessional Guidance NC Nguyen Quang Van - -
321 Physical Education 2 Nguyen T ri Tin 1 Nguyen T ri Tin
SCKCCL CF MECHANICAL ENGINEERING
Teaching Roster 1969 - 1970, Fourth Year
F irs t Semester Second Sem ester
Number Course Description Hrs/Wk -Lec/Lab Professor Hrs/Wk -Lee t/L a b P rofessor
400 ' laterial Handling - - 3 A. Descoust
401 Mu id Machinery - - 3 Nguyen Hoang Sang
402 iteam  Production & 
Utilization - - 3/2 D. Soubiron
403 Heats Engines 3/4 Do Ngoc Oanh 0/1 Do Ngoc Canh
404 .Machine Design 2/2 Vu Trong Khoi - -
405 I V undry 3/8 Paul Granottier 2 Paul Granottier
406 I-eat Treatment 2/2 Nguyen Khanh Van - -
407 Forging, Welding, Molding 3/4 Van Dinh Vinh 0/4 -
408 i.c counting - - 3 Bui Tien Hoang
418 Technical English 3 Nguyen Hoang Sang - -
420 Professional Guidance NC Nguyen Quang Van - -
Teaching Roster, Fourth Year
Page 2
F irs t Semester Second Semester
Number Course Description Hrs /  W k-Lee/Lab Professor Hrs/Wk -Lect/Lab Professor
421 Phsical Education 2 Nguyen T ri Tin 1 Nguyen T ri Tin
431 Naval Architecture & 
Construction - - 4 Le Manh Hung
432 Power Plants - - 4 Bui Van Nghiem
434 Refrigeration 2 Nguyen Nhu Bien 2 Nguyen Nhu Bien
435 Fuel Technology - - 3 Do Ngoc Canh
444 Electric Machinery - - 2 Nguyen Han Ty
446 Computer Programming - - 2 Nguyen Trong Ba
A P P E N D I X  P
TRANSLATION CF MECHANICAL ENGINEERING SYLLABI
301 (16 -  32) Technology o f  C onstruction:
MLTAlllC CONSTRUCTION
G eneral:
M ateria ls  and th e  use o f  m a te r ia ls . Con ta n . So ld erin g  (w e ld in g ). M olding. 
A p p lica tio n s fo r  colum ns, beams, s t a ir c a s e s ,  l e v e l s ,  r o o fs ,  f lo o r s  and so on.
This su b ject i s  part of Technology o f C onstruction  fo r  th e  Third Year. I t  
must show the s tu d en ts  how to  c a lc u la te  the commercial m e ta llic  co n stru c tio n s  so ld  
at th e  market such as s t e e l  p la te s  and s t e e l  s e c t io n s .
Content
Theory
1. M a teria ls and Lhe use o f m a ter ia ls
2. Con tan
3. S old erin g (or w eld in g)
4. Mold ing
P ra c tic e
Design: Columns, Beams, B rid ges, S ta ir c a s e s , F lo o r s , Roofs . . .
WOODEN CONSTRUCTION
302 (16 -  32) Technology of Construction:
G en eral:
Q u a lit ie s  and g en era l c o n d it io n s  o f  th e  use o f  wood s tr e n g th . J o in ts  in  
wooden c o n s tr u c t io n . Other kinds o f  c o n s tr u c tio n .
C on ten t:
1 . Q u a l it ie s  and G eneral C ond itions o f  use:
1 -1  G eneral c h a r a c t e r is t ic s
1 -2  a in d s o f  tr e e  and wood c u t t in g .
1 -3  S p o iled  sp o ts  and changes 
1 -4  G eneral r u le s  o f  th e use  
1 -5  Tree c l a s s i f i c a t i o n
2. Wood s tr e n g th
2 -1  a s p ir a t io n s  and apparent fo r c e s  
2 -2  Cases s u ita b le  fo r  experim ents
2 -3  Cases u n su ita b le  fo r  experim ents on wood rupture  
2 -4  E f f e c t s  o f  m oistu re
2 -5  S p e c ia l a s p ir a t io n s
3. F i t t in g s  in  wooden c o n str u c tio n s :
3 -1  G eneral
3 -2  F i t t in g s  o f planks o f  p a r a l le l  axes or o f  c o in c id in g  axes
3 .2 -  1 -  Depths o f  common planks 
3 * 2 -2 -  F i t t in g s  o f  double planks
3 . 2 . 2 -  1 Flanks under te n s io n  or com pression
3 . 2 . 2 -  2 F lanks under bending fo r c es
B-3
3 .2 .2 - 3  Planks under to r s io n
3 -  3 F i t t in g s  fo r  planks having in t e r s e c t in g  axes
4 . Other co n str u c tio n s:
4 -  1 F loors
4 -2  Wooden p a r t it io n s
4-3  Hoofs
4 .3 -  1 -  H alf c ro ss  s e c t io n
4 . 3 -  2 - Foot o f  c r o s s - r a f t e r
4 .3 -  3 -  Cross beams
4 .3 -  4 - P re -fa b r ica ted  ro o fs
4 -4  Frame making (lam g ion g)
3-4
303 (16 -  32) r u n  forced concrete construction
G eneral:
General id ea  about re in fo rced  c o n c r e te , c a lc u la t io n s  and r e a l iz a t io n  o f  
columns and beams. Fundamental p r in c ip le s  o f  p r e -fa b r ic a te d  re in fo rced  co n c re te . 
C ontent:
Theory
1 . G eneral
1 -1  P r in c ip le s
1 -2  Advantages
1 -3  Rules
1 -  4 N otation
2. A llow able In te r n a l S tr e s s e s .
2 -  1 R ein forc in g  s t e e l
2 -2  Concrete
2 -  3 R einforced con crete  m ixture
3. C a lcu la tio n s  o f  In te r n a l S t r e s s e s ,  C r o ss -sec tio n s  o f beams and columns.
3 -  1 P r in c ip le s ,  assu m ptions, value o f assum ptions
3 -2  Columns
3 .2 -  1 -  e stim a tio n  o f com pressive fa rce
3 .2 -  2 -  S te e l  frame
3 .2 -  3 -  S tre ss  t e s t in g
3 .2 -  4 -  Bands $Vong d a i)
3 .2 -  5 - Curving pressure (Ep cong)
3-3  Beams
3 .3 - 1 -  General
B-5
3 .3 - 2 - C a lcu la tio n  o f  bending momen and sh earin g  fo r c e
3 .3 - 3 - Bands (Vong d a i)
3 .3 - 4 - In te r n a l S tre sse s  in  beams o f  T s e c t io n  ( s iz e  known)
3 .3 - 5 - S ize  o f  s e c t io n  T (e x te r n a l fo rce  known)
3 -3 -6 - Use o f  fu n c tio n  curves
3 .3 - 7 - S te e l  frame lo c a t io n
3 .3 - 8 - ■strength o f sh earin g  fo r c e
4. Fundamental p r in c ip le s  o f  p r e -fa b r ic a te d  co n cre te
P r a c tic e
stu d en ts  try  to  make some sim ple d esig n s o f  columns and beams to  know




Uses and e f f e c t s  o f  han dlin g  equipm ents; p r in c ip a l m achines; im portant 
handling  equipm ents; c a i k ic n , h o is t s  and h o i s t e r s , f o r k - l i f t s ,  c a n t ile v e r e d  
t r u s s ,  e le v a t o r s ,  cab le  equipm ents d e r r ic k s  and cra n es .
C ontent:
1. G eneral
1 -1  Uses and e f f e c t s  o f  handling equipm ents
1 -2  M echanical c h a r a c t e r is t ic s
1-3 motives
1 -  4 T h e o r it ic a l  c a lc u la t io n s  o f m echanical c h a r a c t e r is t ic s
2. P r in c ip a l mechanisms o f  handling equipm ents.
2 -  1 Mechanisms r e la t in g  to  th e l i f t i n g  o f  goods
2 -2  D riv in g  mechanism
2-3 bpeed red u ction  mechanism
2 -  4 b a fe ty  mechanism
3. Cai n ic h , Jack
3 -  1 G eneral
3 -2  Cai k ich
3 -  3 i'he jack
4 . H oist and h o is te r
4 -  1 General
304 (16 -  32) Technology of Construction
4 -2  Common h o is t s
4 -3  Screw H oist
4 -4  beared h o is t
4 -5  H oist mount
4 -  o H o ister  
5. rorKlifts
5 -  1 General
b-7
5-2  F o r k l if t frame
5-3 F o r k l if t guide
5-4 F o r k lif t l i f t i n g  mechanism
5-5 F o r k l if t truck
5-0 F o r k l if t frame
6 . C antixevered  
6 -1  G eneral
Truss
6 -2  Fixed c a n tile v e r e d  tr u s s  
6-3  Moving c a n tile v e r e d  tr u ss
0 -4  S u ntixevered  tr u s s  on moving 
6-5  Railway c a n tile v e r e d  tr u s s
o -6  C a n tilev ered  tr u s s  on frame
o-7  C a n tilev ered  tr u s s  on v e h ic le
o -o  S p e c ia l c a n tile v e r e d  tr u s s
6 -  9 C a lc u la tio n s
7. Common u le v a to r s  and uerchandise e le v a to r s
7 -  1 G eneral
7 -2  Common e le v a to r s
B-fc
7-3  M erchandise e le v a t o r s  
7 -4  " o i ip s "
fc. -Equipments moving in  a ir  by c a b le s  
b-1 G eneral 
c-2 m achinery  
L-3 l’w o-cab ied  equipm ents
0 -  4 one-cab  j.ea equipm ents
c -5  IruCiv lo r  the tw o -ca b led  equipm ents
1 -  o Hail-caele equipment 
9 . d e r r ic k s  and Cranes
9 -1  Crane ^ d errick ) c a n t i le v e r
9 -2  C ontinuous conveyors
9-3 **iay iiiuc nang lo a i  co mam
9-4  arch im edes screw
9-5  C ontinuous p ipe moving machine
9 -6  V ib ra tin g  m a ter ia l han d lers
9-7  w .euinatic m a te r ia ls  h a n a iin g  equipment
305 (46 -  64) PATTERN MAKING
F ir s t  y e a r : g e n e r a l Knowledge
Second y ea r : g e n e r a l Knowledge o f  wood used in  in d u s tr y .
Third y ea r : D e ta i le d  wood a p p l ic a t io n s  in  in d u s tr y  and in  foundry in  p a r t ic u la r  
S tu d en ts  w i l l  be shown how t o  d e s ig n  p a t te r n s  in  d i f f e r e n t  w ays.
C o n ten t:
General:
1 . I n tr e d u c t io n
2 . P a tte r n
2 -1  D e f in i t io n
2 -2  D esign  stu d y
2 -3  M ethods o f  making molds
2 -  4 D e t a i l s  o f  p a tte rn  making
3. Kinds o f  p a t t e r n s .
3 -  1 According to forms and applications
3-2 according to materials
4. otudy of wooden patterns
5. Study o f  p laq ue m odels
5-1  G en eral id e a
5 -2  C h a r a c te r is t ic s
5 -3  C l a s s i f i c a t io n
5 -4  Common methods o f  f a b r ic a t io n  
(j. P a tte r n  ex am in ation
7. Foundry o r g a n iz a t io n
D-10
6 . G osts and p r ic e s  
9 . C on clu sion
b-11
306 (4b -  0 0 ) MECHANICAL VIBRATIoNB
G eneral:
V ib r a tio n s  o f  m ech an ica l sy s te m s . L in ear  d i f f e r e n t i a l  eq u a tio n  o f  second  
o rd er . F o u r ie r 's  s e r i e s .  N a tu ra l v ib r a t io n ,  f i r s t  oru er  w ith  or  w ith o u t p r ic t io n  
B alance o f  r o t a t in g  p a r ts  o f  m ach in es, unbalanced mass on an e l a s t i c  a x i s .  Non­
p e r io d ic a l  com pulsory fo r c e .  T o -a n d -fro  v ib r a t io n .  V ib ra tio n  m easuring equipm ents  
tiidng dudng dong c d , system s o f  second ordered  fr e e  v ib r a t io n ,  n a tu r a l v ib r a t io n  
and fo rced  v ib r a t io n ,  dynamic a b so rb er . Concept o f  f r e e ,  ra u ltiord ered  v ib r a t io n .  
Concept o f  wave phenomenon. Concept o f  c o n t r o l l in g  system .
Content
1 . G eneral
1 -1  Concept o f  v ib r a t io n
1 -2  becond ordered homogeneous l in e a r  d i f f e r e n t i a l  eq u a tio n
1 -4  Harmonic m otion  x  -  X s in w t -  F r e sn e l diagram
1 -  5 F o u r ie r 's  s e r ie s
2 . F ir s t  Ordered Free N atu ra l V ib r a tio n  w ith o u t f r i c t i o n
2 -  1 Bpring mass system
2 -2  fo r s im a l v ib r a t io n
2 -3  b p rin g  w ith ou t brake -  oraali T ran sform ation  method
M + K x  -
d t2 d t
+ kx -  0
1 -3  L in ear  non homogeneous d i f f e r e n t i a l  eq u a tio n
M ^  x  + Kx * f  (+ ) and H £?-J£ . + C
d t2  d t2
+ k x - F (+) 
d t
2-4  Energy method
B-12
3 . F ir s t  ord ered  fr e e  N a tu ra l v ib r a t io n  w ith  f r i c t i o n
3 -1  fvinds o f  f r i c t i o n :  v is c o u s  f r i c t i o n ,  coulomb f r i c t i o n ,  f r i c t i o n  cung.
3 -2  Dd t i ,  en erg y  l o s s  a t  each  c y c l e ,  th e  e q u iv a le n t  f r i c t i o n  c o e f f i c i e n t .
3 -3  Hass sy stem  -  Spring
3 -4  N a tu ra l v ib r a t io n  w ith Coulomb f r i c t i o n  
3-5  N a tu ra l v ib r a t io n  w ith  f r i c t i o n  cung
3 -  6 N e g a tiv e  f r i c t i o n  -  U n s t a b i l i t y
4 . Forced v ib r a t io n
4 -  1 S in u s o id a l  fo r c e d  v ib r a t io n
4 -2  amplitude - Amplification factor
4 -  3 T r a n sm ittin g  fo r c e  -  i s o l a t i o n  o f  v ib r a t io n s
5. b a la n ce  o f  r o t a t in g  p a r ts
5 -  1 U nbalanced r o t a t in g  mass
5 -2  b t a t i c  b a la n ce  and dynamic b a la n ce
5-3  b a la n c in g  m achine
5 -4  unbalanced  m ass on an e l a s t i c  a x e s
5 -  5 How t o  b a la n ce  p a r ts  o f  a r o ta t in g  m achine on p la c e
6 . Forced v ib r a t io n :  N o n -p e r io d ic a l com pulsory fo r c e
o - l  Non e l a s t i c  c o l l i s i o n
6 -  2 Im pu lse
6 -  3 T o -a n d -fr o  v ib r a t io n
7 . V ib r a tio n  Measument: E l e c t r i c a l  -  m ech a n ica l e q u iv a le n c e
7 -  1 E l e c t r i c a l  c i r c u i t :  e l e c t r i c a l  r e s i s t a n c e ,  s e x f - in d u c t a n c e , c a p a c ita n c e ,
♦ \  r  a W  ^ ^ t c* yf
7 -2  D i f f e r e n t ia t i o n  and in t e g r a t io n  by e l e c t r i c a l  c i r c u i t  m ethod.
7 -3  Method o f  r e c o r d in g  to - a n d - f r o  phenomenon
7 -4  Seism om eter -  C ycle and a m p litu d e  m easuring equipm ent
7 -  5 Harmonic a n a ly s i s
8 . S econ d -ord ered  fr e e  v ib r a t io n  sy stem
8 -  1 System s o f  secon d  ordered  f r e e  v ib r a t io n s
„ *> *
8 -2  Phiidng t r in h  chuyfen van: h ie n  tu'dng p h ach , chan dong gh ep .
8 -3  G en era l a n a ly s i s  o f  secon d  ord ered  f r e e  v ib r a t io n :  method o f
o r t  h o g o n a li z a t i  o n .
8 -4  Forced v ib r a t io n
8 -5  Dynamic a b so rb er
8 -6  C e n tr ifu g a l  pendulumn
8 -7  L a n ch ester  a b so rb er
8 -  8 Method
9 . r tu lt i-o r d e r e d  f r e e  v ib r a t io n  co n cep t
9 -  1 G en era l id e a
9 -2  H o lz e r 's  method
9 -3  I n f lu e n c in g  f a c t o r  method
9 -  4  Method
1 0 . wave Concept
1 0 -  1 Wave m oving in  a  h o r iz o n ta l  bar
1 0 -2  Wave eq u a tio n
1 0 -3  Day den
11. Control System
1 1 -2  Servo-m echanism
1 1 -3  Feedback phenomenon
1 1 -4  R esponse la g :  u n sta b le  phenomenon
1 1 -5  Governor: sp eed  c o n t r o l .
11-1 General idea about contro l system
15
307 (64 -  36) FLUID MECHANICS
Concept o f  f lu id s  -  Fundamental p r in c ip le s ,  sy stem s o f  u n i t s ,  h y d r o s ta t ic s :  
L q u ilib r iu m  o f  a body in  a f l u i d ,  p r e s s u r e , manometer, f lu id  d yn am ics, lo n g i t u ­
d in a l  v e l o c i t y ,  a c c e le r a t io n ,  law o f c o n se r v a tio n  o f  mass: C o n tin u ity  e q u a tio n . 
Dynamics o f  f lu id :  energy e q u a t io n , momentum e q u a t io n , an gu lar  momentum e q u a t io n . 
I d e a l  f lu id s  r u le r ' s  eq u a tio n  and B e r n o n i l l i ' s  e q u a t io n . D im ensional a n a ly s is  
and s i m i l a r i t y .  Flows o f  a v isc o u s  f lu id :  lam inar f lo w  and tu rb u xen t flo w .
Flow in  a p ip e ,  f lo w  over a w e ir . Concept o f  a ir p la n e  wing th eo ry  and boundary 
la y e r  th e o r y .
Content
1 . Fundam ental concept o f  f l u i d s .
1 -1  D e f in it io n  o f  f lu id
1 -2  System s o f U n its
1 -  3 V is c o s i t y ,  c o e f f i c i e n t  o f  v i s c o s i t y ,  N ew ton's v is c o u s  law
2. h y d r o s ta t ic s
2 -  1 B a sic  e q u a tio n s  o f  h y d r o s ta t ic s
2 -2  P ressu re: p ressu re  m easurem ent, manometer
2 -3  F orces a c t in g  on a body in  a f l u i d ,  /vrch im ede's p r in c ip le s .
P a s c a l ' s p r i n c i p l e s .
2 -  4 F lo a t in g  b o d ies  -  S ta b le  e q u ilib r iu m  and u n sta b le  e q u ilib r iu m  o f
a f lo a t in g  body .
3 . F lu id  Dynamics
3 -  1 D e f in i t io n .  S trea m lin e . T ra jec to r y
3 -2  F lu id  v e lo c i t y .  Norma.! v e lo c i t y
G en era l:
b-16
3 -3  A c c e le r a t io n  o f  a f l u i d  p a r t ic l e
3 -  4 Law o f  C on servation  o f  r ia ss . C o n tin u ity  eq u a tio n
4 . F lu id  Dynamics
4 -  1 D e f in i t io n  o f  a c o n tr o l le d  system  and c o n tr o l le d  volume
4 -2  horaentum e q u a tio n
4 -  3 Use o f  momentum eq u a tio n
5. -energy e q u a tio n
5 -  1 F ir s t  law o f  therm odynam ics
5-2  Lnergy e q u a tio n
5 -  3 Second law  o f  therm odynam ics
6 . a n g u la r  momentum e q u a tio n s
6 -  1 Angular momentum equations
6 -  2 Applications
7 . I d e a l  f lu id s
7 -  1 L u le r 's  f lo w  eq u a tio n
7 -2  B e m o n i l l i ' s  eq u ation
7 -3  Concept o f  a ir p la n e  w ing th eo ry
7 -  4  V o r t ic i t y  and l i f t
8 . D im en sion al a n a ly s i s  and S im i la r i t y
8 -  1 System  o f  u n it s
6 -2  Homogeneous u n it s  in  e q u a tio n s
8 - 3  B uckingham 's law 
8 - 4  S im ila r i t y
B-17
9 . Flow o f  V isco u s  F lu id s
9 -1  lam in ar  flo w  and tu r b u le n t  f lo w , R ey n o ld 's  exp erim en t
9 -2  R eynolds number
9 -3  .Laminar fxow -  Naaier StO K es's eq u a tio n
9 -4  Flow in  a p ip e: f r i c t i o n  l o s s  
9 -5  Flow o v e r  a w e ir  
9 -6  Boundary la y e r  con cep t
h- u
308 (4 8 ,0 0 )  HEhT TRANSFER
Fundamental p r in c ip le s  o f h eat t r a n s fe r  and t h e ir  a p p l ic a t io n s  in  th e  
making o f  t o o l s  used in  in d u s tr y . S o lv in g  problems o f  h eat t r a n s f e r  a t  th e  
permanent and tem porary s t a t e s  by a n a ly t ic a l  and g r a p h ic a l m ethods. N atu ra l 
and fo rced  co n v ec tio n  phenomena. T ran sm ission  o f  r a d ia t iv e  en erg y .
C on ten t:
1 . G eneral
1 -1  G eneral O bservation
1 -2  Im portance o f  heat t r a n s fe r
1 -3  P r in c ip le  modes o f heat tr a n s fe r
1 -4  P r in c ip a l law  o f  h eat t r a n s f e r
1 -5  P r in c ip a l law o f  co n v ec tio n
1 -6  P r in c ip a l law o f  r a d ia t io n
1 -  7 D im ensions and u n its
2 . Heat t r a n s fe r  in  one d im en sio n a l s te a ty  s t a t e
2 -  1 /lean in g  o f  one d im en sion a l h ea t t r a n s f e r
2 -2  Plane walls having constant temperatures at both surfaces
2 -3  Adjacent plane walls
2 -4  Hollow c y lin d e r  having co n sta n t tem p eratu res a t both su r fa c e s
2 -5  a d ja cen t c y l in d r ic a l  la y e r s
2 -6  Boundary su r fa c e  surrounded by f lu id  having co n sta n t tem perature
2 -7  Tem perature p r o f i l e  around a lon g  p ip e
2 -b  T o ta l h eat t r a n s fe r  c o e f f i c i e n t
B-l <
3 . ex ten d ed  s u r fa c e s
3 -1  P re lim in a ry  o b se r v a t io n
3 -2  S tr a ig h t  w ing h avin g  c o n sta n t th ic k n e s s  -  j^ong rods h av in g  c o n sta n t  
c r o s s  s e c t io n a l  a r e a .
3 -3  Very lo n g  s t r a ig h t  wing
3 -4  a p p l ic a t io n s
3 -5  V a r ia t io n  o f  s i z e s  a cco rd in g  t o  w e ig h ts
3 -  6 Wing e f f i c i e n c y
4 .  T r a n sfe r  a cco rn in g  to  two in d ep en d en t v a r ia b le s
4— 1 T r a n sfe r  a t  s te a d y  s t a t e  in  a r e c ta n g u la r  p lane
4 -2  T ra n sfer  a t  s tea d y  s t a t e  i n  a c ir c u la r  c y l in d e r  h av in g  f ix e d  le n g th .
4 -3  T ra n sfer  a t  un stead y  s t a t e  (te m p o r a r ily  one d im e n sio n a l)
4 -  4 T hick w a l l  having p e r io d ic a l  tem p era tu res  a t  one s id e
5. Heat t r a n s f e r  by c o n v e c tio n
5 -  1 Forced c o n v e c t io n  -  m ethods o f  o b se r v a t io n
5 .1 -  1 o b s e r v a t io n s  u s in g  d i f f e r e n t i a l  e q u a tio n s  abou t d isp la cem en t
and e n e rg y .
5 .1 -  2 R ey n o ld 's  th eo ry  o f  s im i la r i t y
5 .1 -  3 D im en sion a l a n a ly s is
5 .1 -  4 E xp erim en ta l r u le s
5 -2  N a tu ra l c o n v e c tio n
5 .2 -  1 E q u ation s govern in g  n a tu r a l c o n v e c t io n
5 .2 -  2 E xp erim en ta l r u le s
5-3  C on vection  d u rin g  b o i l in g  anc co n d en sa tio n
b-20
6 . Heat t r a n s f e r  by r a d ia t io n
6 -1  C o e f f i c i e n t s  o f  a b s o r p t io n , r e f l e c t i o n  and p e n e tr a t io n .
6 -2  E m issio n
6 -3  R a d io s ity  -  I r r a d ia t io n
6 -4  K ir c h o f f ' s  law
6 -5  L am b ert's  law
6 -6  Heat t r a n s f e r  betw een  two la r g e  s u r f a c e s , betw een  b la c k  s u r fa c e s  
and b etw een  grey  s u r f a c e s .
6 -  7 H eat t r a n s f e r  betw een  tw o f ix e d  s u r fa c e s  -  The shape f a c t o r .
7 . Heat t r a n s f e r  by com bined m ethods
7 -  1 T o ta l  h e a t t r a n s f e r  c o e f f i c i e n t
7 -2  C om bination  o f  co n d u ctio n  and c o n v e c t io n
7 .2 - 1  Heat ex ch an ger
7 . 2 -  1 .1  P a r a lle d  flo w
7 . 2 -  1 .2  C ounter flo w  m easurem ent
7 . 2 -  1 .3  C ross f lo w
7 -3  C om bination o f  c o n d u c t io n , c o n v e c t io n  and r a d ia t io n  -  W ater p ip e  in  
d i r e c t  c o n ta c t  w ith  th e  f la m e .
h-21
309 (32  -  3 6 )  STRENGTH OF MATERIAL
G en era l:
F o llo w in g  th e  second  y e a r  program: C a lc u la t io n  o f  bending a c c o r d in g  t o  
r u l e r ' s  th e o r y  and D u t h e i l ' s  method. V aried  u se s  o f  beam s. S u p e r - s t a t ic  sy stem .
Study o f  co n tin u o u s  beams and fra m es. P r a c t ic e  o f  th e  second y e a r  th eo ry  
program .
C o n ten t:
1 . Bending
1 -1  G en era l: d e f i n i t i o n  and p r in c ip le s
1 -2  E u le r 's  th eo r y : a s su m p tio n s , o b se r v a t io n  and d ev e lo p m en t, c o n d it io n s  
fo r  a p p l ic a t io n .
1 -3  R eal c o n d it io n s
1 -4  R an k in e's  form ula
1 -5  D u t h e i l ' s  method: th e o r y , a ssu m p tio n , developm ent and a p p l ic a t io n
1 -  6 Compare E u le r , R ankine, D u th e i l .
2 . D eform ation s o f  beam
2 -  1 D eform ation  e q u a tio n
2 -2  Moment -  nrea method -  A p p lic a t io n s
2 -  3 C o in c id in g  d eform ation  (Trung hop b ie n  dang)
3 . S u p e r s ta t ic  sy stem
3 -  i  Phiidng phap tru n g  hdp
3 -2  Three-moment theorem  -  C ontinuous beam
3 -3  " P en te -D ec ia tio n "  eq u a tio n
3 -4  Moment d i s t r ib u t io n  (Hardy C r o s s 's  m ethod)
b-22
P r a c t i c e :
1 .  S t r a in in g  exp erim en t: T e s t  Hooke*s la w , c a lc u la t e  e l a s t i c i t y  
r a t e ,  E (Young*s m odulus)-
2 . Bending exp erim en t: C a lc u la te  e l a s t i c i t y  E.
3 . Bending p r e ssu r e  exp erim en t: T e s t  E u le r * s  th e o r y
4 .  S im ple sh ea r  exp erim en t
5 . H ardness exp erim en t a c c o r d in g  t o  B r i n e l l  and R ock w ell
6 .  M a te r ia l f a t ig u e  ex p er im en t.
1X0 U S  -  72) i'ik,i’n i.i L RGY
G e n e r a l:
M e t a l lu r g ic a l  p h y s ic s  -  M etal c r v b ta i  s t r u c tu r e  v a r io u s  Kinds o f  
e q u il ib r iu m  c h a r ts  fo r  m eta l in d u s t r ie s ,  n eth od s o f  p ro d u ctio n  ana m etal 
r e f i n i n g .  Heavy in d u s t r i e s .
P r a c t ic e  on f in c in g  co n cen ts  and d i s t r ib u t io n  o f  c a s t  iro n  ana s t e e l  
c r y s t a l  s t r u c t u r e s .
C o n te n t:
Theory
1 . P h y s ic a l  m e ta llu r g y  
1 -1  M eta l form
1 . 1 -  1 D e f in i t io n  o f  m eta l c r y s t a l
1 . 1 -  2 I n te r  l a t t i c e  f o r c e s  and method o f  jo in in g , m e ta ls
1 -2  m eta l c r y s t a l  s tr u c tu r e
1 . 2 -  x System s o f  m eta l c r y s t a l s
1 . 2 -  2 Concept o f  c r y s ta llo g r a p h y  and c r y s t a l  s u r fa c e s
1 . 2 -  3 a n a ly s i s  o f  c r y s t a l  s tr u c tu r e s
1 . 2 -  4 C r y s t a l l in e  c o n s ta n t  and r a d i i  o f  m eta l n u c le i
1 . 2 -  5 P o ly - c r y s t a l le d  m e ta l and tr a n s fo r m a tio n s  o f  m e ta l g r a in s
1 . 2 -  6 The in c o m p le te n e ss  o f  m eta ls  in  c r y s t a l  form s.
1 -3  n l i o y  s t r u c tu r e s
1 . 3 -  1 s tr u c tu r e  o f  s o l i d  s o lu t io n
1 .3 - 2  o tr u c tu r e  o f  medium p n ases
b-24
1 -4  D if fu s io n  in  m eta ls  and a l lo y s
1 .4 -  1 F ic k 's  law
1 .4 -  2 Laws o f  p a r t ic a l  m o b ility  in  c r y s t a l s  
1 -5  Phase Diagram o f  « l i o y  ba lan ce
1 .5 -1 rh ase  Diagram o f  o n e -su h sta n ce  system
1 .5 - 2 Phase diagram  o f  a sy stem  hav in g  two su b s ta n c e s  mixed in  a s o l id  s t a t e .
1 . 5 . 2 -  1 Phase a n a ly s is
1 . 5 . 2 -  2 a n a ly s is  o f  th e  ch em ica l co m p o sitio n  o f  a phase
1 . 5 . 2 -  3 e s t im a t io n  o f  mass o f  phases
1 .5 -3 Phase diagram s o f  two su b sta n c e s  not m ixed in  a s o l id  s t a t e  -  e u t e c t i c  
r e a c t io n .
1 .5 - 4  G raphics o f  a system  h avin g  two su b sta n ce s  mixed p a r t ly  in  a
s o l id  s t a t e .
1 . 5 . 4 -  1 D is s o lu t io n  e f f e c t s
1 . 5 . 4 -  2 P e r i t e c t i c  r e a c t io n
1 . 5 . 4 -  3 Medium phase
1 .5 - 5 Changes in  th e  s o l id  s t a t e
1 .5 - 6 i^quilibrium  o f  m eta ls  and g a se s
1 .5 - 7 G ib b 's  phase law
1 .5 - 6 Ternary phase diagram s
1 -6  Iron - Carbon A llo y
1 .6 - 1 Phase diagram s o f  iro n -ca rb o n
1 . 6 . 1 -  1 V a r ia t io n s  a t  n e a r ly  l im ite d  tem p erature
1 . 6 . 1 -  2 New s tr u c tu r e s  r e s u lt e d  from n u s t e n i t ' s  d iv i s io n
h - 2 f>
2 . I n d u s t r ia l  m e ta llu rg y
2 -1  D e f in i t io n  o f  ore
2 -2  Rough m eta l p rod u ction
2 -3  Methods o f  m eta l r e f in e r y
2 .3 -  1 Method o f  u s in g  h ea t w ith o u t r e a c t io n
2 . 3 -  2 Method o f  u s in g  chosen  r e a c t io n s
2 .3 -  3 m ie c tr o x y s is  method 
2 -4  ore  p rep a ra tio n
2 . 4 -  1 P re lim in a ry  m ech an ica l m ethods
2 . 4 -  2 D iv is io n  method
2 . 4 -  3 Chemical method
2 . 4 -  4 Magnet method
2 . 4 -  5 Heat method
2 . 4 -  6 ore agg lom eration
3 . C ast ir o n ,  s t e e l  and heavy in d u s t r ie s
3 -1  G eneral
3 -2  Raw m a te r ia ls
3-3  fundam ental p r in c ip le s  o f  th e m an ufacturin g
3 . 3 -  1 Iron  -  o x ir e n  system
3 . 3 -  2 ir o n  -  Carbon system
3 . 3 -  3 Carbon -  Oxigen sy stem
3 .3 -  4 Iron -  Carbon -  v>xagen system
3-4  e f f e c t s  o f  m a te r ia ls  g o in g  a lo n g  w ith  iron  




T echn ology o f  c a s t - ir o n  fu rn ace
3 .6 -  1 Form and s iz e  o f  th e  fu rn ace
3 . 6 -  2 P rod u ction  (o u t p u t) o f  th e  fu rn a ce  
S t e e l  p ro d u ctio n
3 . 7 -  1 G eneral r e a c t io n s  in  s t e e l  p ro d u ctio n
3 .7 -  2 Methods o f  p ro d u ctio n
3 . 7 . 2 -  1 Be same r and Thomas S t e e l
3 . 7 . 2 -  2 M artin s t e e l
3 . 7 . 2 -  3 l i l e c t r i c  s t e e l
3 . 7 . 2 -  4 G xigen s t e e l
P r a c t ic e
1 . Concept o f  ch em ica l a n a ly s is
2 . C a lc u la t io n  o f  th e  co m p o sitio n  o f  s t e e l  and c a s t  ir o n  by ch em ica l m ethod.
2 -1  C a lc u la t io n  o f  th e carbon r a te
2 -2  C a lc u la t io n  o f  th e  mangan r a te  
2 -3  C a lc u la t io n  o f  th e  phosphor r a te  
2 -4  C a lc u la t io n  o f  th e  s i l i c iu m
3 . C a lc u la t io n  o f  th e  ir o n  r a te  in  ir o n  ore
4 . C a lc u la t io n  o f  th e  co m p o sitio n  o f  b ra ss  a l l o y  by e l e c t r o n z a t i o n
3. Measurement o f  th e  l in e a r  ex p an sion  o f  a m eta l p a t te r n
6 . M eta llograp h y
6 -1  B ig - s tr u c tu r e  m eta ls  
6 -2  S m a ll-s tr u c tu r e  m eta ls
N o te : The la b o r a to r y  program depends on equipm ents and ch em ica ls  a v a i la b le
in  th e  la b s .
b 2?
311 ( 4 t  -  00) lK u l^ fR ia i. uLECTkl CITY
G en era l:
Heview o f  p r in c ip a l  law s of e l e c t  ruraarnet -  C io .ssi f i  c a l l  on o f  e l e c t r i c  
machines. f: eo rv  of i .a r r .e iic  c u r re n t. L ir e c t  cu rren t e i e c t r i c  m ach in e: Dynamo. 
s in u s o id a l  e l e c t r i c  m otors: tr a n s fo r m e r s , a l t e r n a t o r s ,  synchronous m o to rs , 
asynchronous m o to rs , r e c t i f i e r s ,  i ia in te n a n c e .
C o n ten t:
i .  G eneral:
1 -1  rteview o f  fundam ental law s o f  e lec tro m a g n etism
1 . 1 -  1 L a p la c e 's  law o f  e f f e c t  o f  a magnet on a s t r in g
1 . 1 -  2 i i io t  S a v a r t 's  law o f  m agnetism  caused  by an e i e c t r i c  c u r r e n t .
1 . 1 -  3 i-er.z's law o f  e lec tr o m a g n etism  
i - 2  C la s s i f i c a t io n  o f  e l e c t r i c a l  ..machinery
1 . 2 -  1 .ia in  p a r ts  o f  e l e c t r i c  m achinery
1 . 2 -  2 C la s s i f i c a t io n  o f  e l e c t r i c  m achinery based on t h e ir  fu n c t io n s
1 . 2 -  3 C la s s i f i c a t io n  o f  e i e c t r i c  m achinery based on th e  n a tu re  o f
e i e c t r i c  c u r r e n ts .
1 -3  Theory o f  m agn etic  cu rren t
1 . 3 -  1 m agn etic  cu rren t
1 . 3 -  2 Theory o f  m agn etic  cu rren t n o n -sa tu r a te u
1 . 3 -  3 S a tu ra ted  ;nagnetic  cu rren t
1 . 3 -  4 H y s te r e s is  e f f e c t
b - 2 i '
2. D ir e c t  cu rren t ...acninery  
2 -1  Dynamo
2 . 1 -  1 . la y n e t ic  cu rren t
2 . 1 -  2 C onduction o f bru sh es
2 . 1 -  3 Commutator
2 . 1 -  4 .binding
2 . 1 -  5 r ro d u c tio n  o f  com m utation fo r c e
2 . 1 -  6 l ie a c lio n  o f  b ru sh es  
2 .J .-7  r t e c t i f i c a t io n
2 . 1 -  b C h a r a c te r is t ic s  o f  dynamo
2 . 1 . b—j. S tren g th  o f  a m u lt i-c o n n e c te d  dynamo
2 . 1 . t - 2 a p p l ic a t io n  o f  d i f f e r e n t  methods o f  sti-.iua.atio n
2 .1 .fc -3 C on clu sion
2 -2  D ir e c t  cu rren t e l e c t r i c a l  m otors
2 .2 - 1  Theory
2 .2 .1 - 1 D ir e c t io n  o f  to r q u e , d ir e c t io n  o f  i t s  r o ta t io n
2 .2 .1 - 2 D e f in i t io n  and e x p r e s s io n  o f  e le c tr o m a g n e t ic  torq u e
2 .2 .1 - 3 D e f in i t io n  and e x p r e s s io n  o f  u s e f u l  to rq u e
2 .2 .1 - 4 ^Depression o f  speed
2 .2 - 2  C h a r a c te r is t ic s
2 . 2 . 2 -  i  Common c h a r a c t e r i s t i c s
2 . 2 . 2 -  2 Ohunt m otors
2 . 2 . 2 -  3 S e r ie s  m otors
2 . 2 . 2 -  4 Compound m otors
b-?\>
2 . 2 -  3 U ses in  in d u str y
2 . 2 . 3 -  1 s t a r t in g  e n g in e s
2 . 2 . 3 -  2 Cpeed r e c t i f i c a t i o n
2-3  a c c e s s o r ie s  o f  a ir e c t  cu rren t e l e c t r i c a l  m otors
2 .3 -  1 P r o te c t iv e  p a r ts
2 . ^ . 1 - i  F u s e
2 . 3 . 1 -  2  P l u g
2 .3 * 1 -3  a l t e r n a t o r  
2 .3 * 1 -4  H sg n e tic  sw itc h
2 . 3 -  2 R heosuat fo r  s t a r t in g  e n g in e s  and fo r  s t im u la t in g  d i r e c t  cu rren t
e l e c t r i c a l  m otors.
2 . 3 . 2 -  a R h eosta t fo r  s t a r t in g  e n g in e s
2 . 3 -  2 -2  R h eo sta t fo r  s t im u la t in g
2 . 3 -  3 e le c tr o m a g n e tic  co n ta c t
2 . 3 . 3 -  1 D e f in i t io n
2 . 3 -  3 -2  Purpose
2 . 3 . 3 -  3 C on tro l
2 . 3 -  ' - 4  I n s t a l l a t i o n
2 .3 -  4 C u ttin g  o f  e l e c t r i c i t y  
2 -4  ^hunt wound m otors
2 . 4 -  1 a o to r s  havin g suppiem entary ends o f  r - .-c t illc a L io n  o f  which
speed changes a c c o r d in g ly  a t  r a t io  from i  t o  2 .
2 . 4 -  2 i io io r s  havin g speed ch an gin g  a t  r a t io  from  ^ to  10 .
2 .U .2 -1  arrange.aent o f  m otors w ith  to o  much or to o  l i t t l e
s a tu r a t io n .
B — 5 0
2 . 4 . 2 -  2 Leonard system
2 . 4 . 2 -  3 Application of change of electronic speed in direct
current electrical engines.
2 -5  Problem s o f  d ir e c t - c u r r e n t  e l e c t r i c a l  e n g in e s
2 . 5 -  1 In  dynamo
2 . 5 -  2 In e n g in e s
2 -  6 i-im it s  o f  r a d io  waves b ro a d ca sted  from e n g in e s
3 . S in u s o id a l  e l e c t r i c a l  m achinery
3 -  1 V a r ia b le  tr a n sfo r m e r
3 .1 - 1 Theory
3 .1 - 2 C h a r a c t e r is t ic s
3 .1 - 3 V a r ia b le  r a t io
3 .1 - 4 I d e a l  v a r ia b le  tra n sfo rm er
3 .1 - 5 P r a c t ic a l  v a r ia b le  tra n sfo rm er
3 .1 - 6 L o ss , H e a tin g , L f f i c i e n c y
3 .1 - 7 Cam tu ong v a r ia b le  tra n sfo rm er
3 -1 - b I n s t a l l a t i o n  o f  v a r ia b le  tr a n s fo r m e r s
3 .1 - 9 S p e c ia l  v a r ia b le  tra n sfo rm ers
3 -2  Alternator
3 .2 - 1 Theory
3 .2 - 2 D e s c r ip t io n
3 .2 - 3 C h a r a c t e r is t ic s  and ex p er im en ts
3 .2 - 4 r .f f i c x e n c y , h e a t in g , maximum power
3 . 2 -  5 oync hronous mot ors
3 . 2 -  6 I n s t a l l a t i o n  o f  synchronous m otors  
3 ^syn ch ron ous .aotors
3 .3 - 1 Theory
3 .3 - 2 d e s c r ip t io n
3 .3 - 3 Torque
3 .3 - 4 d ir e c t  c o u p lin g
3 .3 - 3 i o s s  and e f f i c i e n c y
3 .3 - 6 Changes o f  speed
3 .3 - 7 U ses o f  asynchronous m otors
3 .3 -1 o in gj.e  phase asynchronous m otors
3 .3 - 9 Commutator
B - 3 2
312 (33 -  00 ) FUNDAMENTAL R^FRIGERaTIoN INDUSTRY
G eneral:
Fundamental fa c t o r s  in  r e f r ig e r a t io n  in d u s tr y  -  R e fr ig e r a t io n  c y c le :  
mechanisms o f  th e  a i r  c o n d it io n in g , r e f r ig e r a n t s ,  r e f r ig e r a n t  to n . Psychrom echic  
c h a r t .  Method o f  c a lc u la t in g  r e f r ig e r a n t  c a p a c ity .  R e fr ig e r a t io n  sy ste m s . 
I n d u s t r ia l  a ir - c o n a i t i o n in g .  Food c o n se r v a tio n .
C o n ten t:
1 . G eneral
2 . Fundam ental fa c t o r s  
2 -1  Tem perature 
2 -2  rium iaity
2 -3  ftina .notion and d i s t r ib u t io n  
2 -4  rtir p r o p e r t ie s
3 . R e fr i. e r a t io n  C ycle
Main p a r ts  o f  common a i r  c o n d it io n s  e l e c t r i c d l  d iagram s. R e fr ig e r a n t
to n .
4 . P sy ch ro m etric  ch a r t
5. Method o f  c a lc u la t in g  r e f r ig e r a t io n  req u irem en ts
Fundamental a id  p r a c t ic a l  f a c t o r s .  * i r  d u c ts  and th e  d is t r ib u t io n  
o f  r e f r ig e r a t io n  sy ste m s .
6 . i n d u s t r i a l  a ir - c o n d i t io n in g  and food  c o n s e r v a t io n .
B-33
313 U S  -  6 0 ) LL61GK PrtoJ&CT
G e n e ra l:
-hop o r g a n iz a t io n  -  P r o je c t  s tu d y . How to  s e l e c t  f a b r ic a t io n  method -  
o e s ig n  p r o je c t  a n a ly s is  s tu o y  problem s and th e  req u ired  amount o f  tu n e p r a c t ic e  
u s in g  ; r in t in g  m achines in  p r o je c t s  o f  b u ild in g  ana fu r n is h in g  fo r  th e  s c h o o l ,  
otudy proc u c t  i  on p r e j e c t s .
C ontents
fheory
1 . ohop o r g a n iz a t io n
i - i  G en era l o r g a n iz a t io n
1 . 1 -  i  Concept o f  p r o c u c tio n  
jL.i- 2  o r g a n iz a t io n  d i f f i c u l t i e s
1.1- 3 Getting criteria
1 . 1 -  4  j-abor f a c t o r :  s e l e c t i o n
1 . 1 -  5 ^abor fa c to r :  r ec r u itm en t
1 . 1 -  6 o ib o r  fa c to r :  s a f e t y
i - 2  a d m in is t r a t iv e  and c o m m e r c ia l'o r g a n iz a t io n
1 . 2 -  1 a d m in is tr a t iv e  ana com m ercial o r g a n iz a t io n
1 . 2 -  2 C ost and e s t im a te
1 . 2 -  3 Commercial o r g a n iz a t io n  
x . 2 -4  Craning ^.gencxes
2 -5 ie c n n ic a i  o r g a n iz a t io n
B-34
1- 3 Workshop
± . 3 -1  f±an n in g  ana b u ila in g
1 . 3 -  2 L ay-out
1 . 3 -  3 x o g i s t i c s  (b u p p x iesj  
± .3 - 4  rramsportat-Lon
1 . 3 -  5 c o v e r s
1.3- 6 fluid conducting system
x-4 '..a rehouse
1 . 4 -  1 o r g a n iz a t io n  
± .4 - 2  C en tra l warehouse
1 . 4 -  3 i’emporary s to r eh o u se  fo r  w on .s under o p era tio n  and equipm ents  
x -5  *-ianufacturing o r g a n iz a t io n
j . 5-1 ixanu facturing a g e n c ie s  
x .5 - 2  dork a ± s tr ib u t io n  
j. , 5-3 rxanning
1 . 5 -  4 m aintenance
1 . 5 -  5 G eneral c o n tr o l  
2 . o f f i c e  o f  s t u d ie s
2 -  1 o f f i c e  o f  r,Lucies
2 . 1 -  1 L e f in i t io n  o f ,  rechno±ogy ( ky th u a t hoc .gay;
2 . 1 -  2 e n g in e e r in g  g r a p n ic s , ju an n in p  u.a p r e -p la n n in g
2 . x - 3 e n g in e e r s  ana te c h n ic ia n s
2 .1 -  4 R esearch o r g a n iz a t io n
2 . 1 -  5 i-*a ter ix l o r g a n iz a t io n
2 .1- 0 r e r so n n e l ecuxpment
2. 1—7 Documents (or iij.es ?)
2. i—c. Planning
2.1—9 . roject cost estimates
2.1-10 output of the design service 
2-2 Projects - General Principles
2.2-1 dependence to many factors
2.2-2 i-.ethods of stuay
2.2-3 Research files
2.2-4 Reports of technical details
2.2-5 Reports of calculation
!—3 metallic construction
2.^-1 selection of manufacturing methods
2.3-2 defection of materials
2.3-3 Si ze iiS t imat ion
2-4 -election of fabrication methods
2 .4 -  i  C h ip less  fa b r ic a t io n
2.4- 2 Machining 
analysis of Projects
'i-i Worn analysis and measurement
3.1-1 General idea about industrial or'anization project
3.1-2 installations for project preparation
3.1-3 General principles of project analysis
3.1-4 .-.achir.e time analysis
?.!-$ Letaii instructions form
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3.1- 6 i'echnicai Terms
3.1- 7 bipns and liules
3-2 Com-viris on of Technical methods
3.2-1
3.2-2 Generation of po.ane surfaces
3.2-3 Generation of surfaces of revolution•
3.2-4 Generation of special surfaces
3.2-5 surfaces of articulation
3.2-6 Project classification
3.2-7 Fastening of brute objects
3.2-fc Fastening of semi finished pieces ;or machining
3.2-9 Heat treatment
3.2-10 lower limitation (or limits?)
3-3 applications
3.3-1 *iece work analysis
3.3-2 iroductiun analysis
3.3-3 rroauction
i.^-4 defection of fabrication methods depending on number of 
mechanisms to be fabricated
1.3-5 btudy machine controx and testing
4. otudy of the amount of Time neeaed for the Operation
4-1 General
4.1-1 History of organization
4 .1 -  2 Time and p r ic e
4.1- 3 iiethoa of studying Lime
4 - 2  o t u d y  ot'  f a b r i c a t i o n  f a c t o r s
4.2-1 Letailed calculation of time for fabrication
4.2-2 Limitation of equipments
4.2-3 limitation of power
4.2-4 Table of detailed purification tiaie
4-3 Projectobservation and simplification
4.3-1 Project cycle
4.3-2 ,ora simplification for savins of movements
4.3-3 Fatigue and worK organization
4.3-4 working atmosphere safety
4.3-5 Time record: Rhythm analysis
4.3-6 i'irne record: nt the pj.ant
4. 3-7 Time record: nctua working period
VjO 1 nr Time and movement standard
4 - 4  Design xreparation
4.4-1 Code setting, study of phases
4.4-2 iianu lecturing file
4.4-3 machinery file
4.4-4 Preparation for a turr.ing phase
•4 .4—5 rreparation for a pianing phase
<4.. 4—6 xreparation for a cooling ana fitting phase
4.4—7 bocuiflent fitting at office of methods
4.4-6 vguicK analysis of ti...e
4.4-9 estimation of the manufacturing tixne
I >-36
Practice
Practice using printing machines. Apply theories to school building 
and equipping projects. Study projects of production applicable in school 
shops.
P - 3 °
314 (3 2  -  0 0 ) BUSINESS ADMINISTRATION
G en era l:
Guidance s tu d e n ts  in  the f i r s t  s t e p s  in  d ir e c t in g  p erso n n e l in  a p la n t ana 
o r g a n iz in g  workers under their c o n tr o l .
C ontents :
1 . T ech n ics  o f  D ir e c t in g
i - 1  F u nction  o f  a a ir e c t o r
1 -2  To understand  co-w orkers  
i - 3  Required a b i l i t i e s  a t work
1 -4  To comment and to  grade co -w o rk er 's  a b i l i t y .
1 -5  P r a c t ic e  o f  d ir e c t in g
1 -  6 S o c ia l  atm osphere between a d ir e c t o r  and h is  co-w orkers
2 . T ech n ics o f  o r g a n iz a t io n
2 -  1 D e c is iv e  fa c to r s  f ix in g  th e  output o f  a w e l l  organ ized  o r g a n iz a t io n
2 -2  To stu d y  and a n a ly se  an e x i s t in g  system  o f  o r g a n iz a t io n
2 -3  To draw up and app ly  a new o r g a n iz a tio n  system  
2 -4  D ep u ta tion  and r e s p o n s ib ity  problem s 
2 -5  To fo r e s e e  and combine works
2 -6 C ontrol problems
315 (3 2  -  00} LABOR AND COtoihRClAL LhVv
G en era l:
Commercial Law in  g e n e r a l -  In d iv id u a l i n  com m ercial b u s in e s s .  Thddng 
p h ieu  and bank a c t i v i t i e s .  Commercial com panies Bankruptcy and p ro p er ty  
l iq u id a t io n  la w s .
-Labor law : G eneral r u l e s ,  la b o r  c o n t r a c t ,  la b o r  community a g reem en t, 
w o rk er's  s a la r y ;  w o rk er's  r e p r e s e n ta t iv e s  in  a  p la n t;  w orking c o n d it io n s ;  s a n ity  
and s a f e t y  f o r  w orkers; la b o r  a c c id e n ts ;  la b o r  c o n f l i c t s  and methods t o  s o lv e ;  
la b o r  and s o c i a l  w e lfa r e  s e r v ic e ;  t i t l e  and fu n c t io n  o f  th e  la b o r  in s p e c to r  
stu d y  v a r io u s  c a se s  o f  c o n f l i c t s  betw een em p loyers and em ployees in  V ietnam ese  
b u s in e s s .
C o n te n ts :
Labor Law
1 -1 G eneral r u le s
1 -2 .Labor c o n tr a c t
1 -3 C o l le c t iv e  B arga in in g
1 -4 W orker's s a la r y
1 -5 W orker's r e p r e s e n ta t iv e s  in  a b u s in e s s o r g a n iz a t io n
1 -6 Working c o n d it io n s  and s a n it y fo r  w orkers
1 -7 Labor a c c id e n ts
1-b How to  s o lv e  la b o r  c o n f l i c t s
1 -9 Labor and s o c i a l  w e lfa r e  s e r v ic e  t i t l e and fu n c t io n  o f  th e  la b o r
in sp e c to r .
1-10 ~>tudy v a r io u s  cases o f  c o n f l i c t s  between em ployers and em ployees
in  V ietnam ese b u s in e s s .
2. Commercial law:
2-1 Commercial law in  g e n e r a l
2 -2  in d iv id u a l  involvem en t in  commerce:»
2 .2 -1 Conimerciai a c t s
2 .2 - 2 businessm an
2 .2 -3 Commercial shops
2 .2 - 4  Commercial c o u r ts  and th e  chamber o f  commerce 
2-3  b e c u r i t ie s  and banking a c t i v i t i e s :
2 .3 -1 b e c u r i t ie s
2 .3 -2 B i l l  o f  exchange
2 .3 -3 ChecKs
2 .3 - 4 banking a c t i v i t i e s
2 -4  Commercial Companies
2 .4 -1 C orp oration s
2 .4 -2 P a r tn er sh ip s
2 .4 -3 L im ited  r e s p o n s ib i l i t y  com panies
2 .4 - 4 J o in t  s to ck  company
2 .4 -5 rtnonymor.s company
2 .4 -6 b h a reh o ia ers  and m anagers
2 -5  bankruptcy and l e g a l  l iq u id a t io n  o f  p rop erty
B-/t2
316 ( 3 2 - 0 0 )  ECONOMY
G e n e r a l:
Econom ics fa c t o r s  -  P rod u ction  fa c to r s :  la b o r ,  n a tu r a l r e s o u r c e s ,  c a p i t a l ,  
fu n d s , s ta g e s  o f  p rod u ction : p r e -c a p ita l is m  p h a se , c a p ita l is m  p h a se , m arkets  
and p r i c e s ,  c o m p e t it io n , m onopoly, demand and s u p p ly , cu sto m s, m onetary prob lem s. 
C o n te n ts :
1 .  F a c to r s  o f  Economic Problems 
1 -1  Study o f  horks
1 . 1 -  1 P r o f i t  works -  Non p r o f i t  works
1 . 1 -  2 Problems of distribution of worKS
1.1- 3 Aork organization according to scientific methods
1 -  2 Study o f  P o p u la tio n
1 . 2 -  1 C om position  of p o p u la tio n  of a co u n try
1 . 2 -  2 B ir th  r a te  -  D eath ra te
1 . 2 -  3 C o n d itio n s  and in f lu e n c e s  o f  th e  in c r e a s e  or  d e c r e a se  o f
p o p u la t io n .
1 . 2 -  4 E m igration
2 . F a c to r s  o f  P rod u ction
2 -  1 Human la b o r  
2 -2  Nature
2 . 2 -  1 N a tu ra l power so u r c e s
2 . 2 -  2 N a tu ra l r e so u r c es
2 -3  C a p i t a l i s t i c  F actor: C a p ita l
3 . S ta g es  o f  p rod u ctio n
3 -1  P r e - c a p it a l is m  phase
3 . 1 -  1 a g r ic u l t u r a l  p ro d u ctio n
3 . 1 -  2 H a n d icra fts  p rod u ctio n
3 -2  C a p ita lism  Phase
%
3 .2 -  1 E n te r p r ise s  ( x i  n g h iep )
3 .2 -  2 S p e c ia l iz a t io n  o f  e n t e r p r is e s
3 . 2 -  3 C e n t r a l i z a t io n
3 . 2 . 3 -  1 I n  i n d u s t r i a l  e n t e r p r is e s
3 . 2 . 3 -  2 In  com m ercial
3 . 2 . 3 -  3 K in d s  o f  c e n t r a l i z e d
3 . 2 . 3 . 3 - 1  V e r t i c a l l y  c e n t r a l i z e d  
3 . 2 . 3 * 3 - 2  H o r iz o n t a l ly
3 -  3 E x -c a p ita l ism  phase
3 . 3 -  1 C o o p e ra t iv e s
3 . 3 . 1 -  1 P r o d u cer 's  c o o p e r a t iv e
3 . 3 . 1 -  2 C onsum er's c o o p e r a t iv e
3 . 3 -  2 N a t io n a liz e d  b u s in e s s
4 . M arkets and P r ic e s
4 -  1 G eneral id ea  about m arxets
4 -2  Free and l im ite d  c o m p e tit io n
4 -3  Monopoly
4 -4  o th e r  a s p e c t s
B-44
4 -5  Supply and demand
4 -6  R e la tio n sh ip  between p r ic e  and supply and demand problems
4 -  7 Goverraental m easures on p r ic e s :
4 .7 -  1 Taxes
4 . 7 -  2 A ids (Tro cap)
4.7- 3 indirect procedures
5. Honey
5 - 1 H isto ry  o f  money
5-2 Hard money
5-3 S o ft money
5-4 But te
5-5 Role o f  banks in  econom ics
5-6 Forms o f  c r e d it
3ib  ( 4 6 - o o )  t e c h n ic a l  and s c ie n t if ic  En g lish
T ra in  s tu d e n ts  t o  read and u n derstan d  s c i e n t i f i c  and t e c h n ic a l  books 
and documents* Help them t o  d is c u s s  and e x p r e ss  t e c h n ic a l  id e a s  f lu e n t ly  
s im p ly  y e t  p r e c is e ly  ( in  both c o n v e r s a t io n  and w r i t in g ) .
T ra in in g  m a te r ia ls  a re  drawn from b o o k s, m agazines and r e p o r ts  o f  
modem te c h n o lo g y . T ec h n ic a l term s must not be ta u g h t s e p e r a te ly  as d u l l  
v o ca b u la ry  le s s o n s  but must be emerged in t o  th e  rea d in g s  and d is c u s s io n .
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321 -  421 (6 4 ) PHYoiCaL ^DUCmTIuN
Gene r a l :
The aim s o f  p h y s ic a l  e d u c a tio n  a r e  t o  t r a in  s tu d e n ts  t o  have a san e boay 
and .tuna and t o  te a c h  them th e  te c h n ic s  o f  in d iv id u a l  and group s p o r t s ,  a l s o  
to  p ro v id e  a sane r e c r e a t io n  a f t e r  many hours o f  hard s tu d y .
C o n te n ts :
1 . F ir s t  p er io d : Covers 14 weeKS o f  t h e  F ir s t  bernester (o c to b e r ,  Kovember 
and L ecem ber).
i - 1  G iv in g  some co n cep ts  o f  p h y s ic a l  e d u c a tio n  w ith  h eaath  e x a m in a t io n s , 
c o n t e s t s  and perform ance r e c o r d s ,  d iv i s io n  in t o  groups and m arching  
in  th e  p laygroun d .
1 -  2 E lev en  weeks fo r  te c h n ic s  t r a in in g
2 . Second p er io d : c o v e r s  15 weeks o f  th e  Second S em ester  (J a n u a ry , F ebruary,
i*iarch and n p r i l ) .
2 -  1 The f i r s t  sev en  weeks i s  fo r  grad u al t r a in in g  t o  cheer, th e  r e s u l t
o f  th e  i i r s t  p er iod  t r a i n i n g ,  co m p le tio n  o f  g e n e r a l t e c h n ic s ,  
p r a c t ic e  o f  form er m ovem ents, stu d y  o f  new movements and c o r r e c t io n  
o f  w eaK nesses.
2 -2  The fo l lo w in g  b weeks w i l l  in c r e a s e  th e  b o d ily  growth and s tr e n g th  
t o  prepare th e  s tu d e n ts  fo r  th e  f i n a l  ex a m in a tio n  e x e r c i s e s .
13-47
3. Third Period: at the end of the schoolyear. it is the time to maintain 
the effects of the training, and sports which help students relax their 
minds to prepare for their coming examination and Keep the trained 
virtues, physically as well as spiritually, will be performed.
402 (48 -  32) PRODUCTluh. *ND USK uF STEAM
G en era l:
Heat t r a n s f e r  phenoitiina 
b o i le r s  and Concensors 
F u el and fu rn a ce .
V.ater u sed  in  s o i i e r s
U se , m aintenance and repairm ent o f  b o i l e r s  and a c c e s s o r ie s  
i r a c t ic e  b o i l e r s  now used in  in d u str y
C o n sen ts:
Theory
1.
1 -1  G eneral
1 . 1 -  l  U e f in it io n
1 . 1 -  2 C ycles
1 . 1 -  3 Sketch plan
1 . 1 -  4  e f f i c i e n c y  
1 -2  Heat T ra n sfer
1 . 2 -  1 G eneral
1 . 2 -  2 Heat t r a n s fe r
1 . 2 -  3 r tad ia tion
1 . 2 -  4 C o n v ic tio n s
1 . 2 -  5 Heat t r a n s f e r  through a homogeneous w a l l ,  betw een two mediums
having d i f f e r e n t  tem p eratu res
£ -4?
1 .2 - 6  Heat t r a n s f e r  betw een two moving f lu id s  h av in g  tem p erature  
changing a c co r d in g  t o  th e  le n g th  o f  th e  w a l l .
2 . 2 -1  B o ile r  C a lc u la t io n s
2 .1 -1 D if f e r e n t  k in d s o f  c a lc u la t io n s
2 .1 - 2 P r o je c t  d e s ig n
2 .1 -3 ■examples
2 -2  be s c r ip t io n  (x )
2 .2 -1 P la n t la y o u t
2 .2 - 2 Tanks
2 .2 -3 oteam tu b es
2 .2 - 4 B o i le r s
2 .2 -5 P reh ea ters
2 .2 - 6 /a c c e s so r ie s  o f  a b o i l e r
2 -3  D is so lv e d  gas rem oval (x )  
2 -4  Combustion a i r  (x )
2 -  5 F u el and fu rn a ces  (x )
3 .
3— 1 V.ater used  in  th e  b o i l e r
3 .1 - 1 Methods o f  p r o c u c tio n
3 .1 - 2 D e p o s its
3 .1 -3 C orrosion
3 .1 - 4 fu rb u ia n ce
4 . C on d en sation  (x )
4 -1  G en era l
4 -2  The vacumn in  th e  con d en sa tio n  s e t  
4-3  Heat t r a n s f e r  in  th e co n d en sa tio n  s e t
4 -4  s t r u c tu r e  o f  a b o i l e r
5. Lise, m aintenance and r ep a ra tio n  o f  t h e  b o i l e r  th e  co n d en sa tio n  s e t  and 
i t s  a c c e s s o r i e s ,  (x )
P r a c t ic e  a l l  s u b je c ts  marked (x )  by v i s i t i n g  or  p a r t ic ip a t in g  i n  th e  w ork s. 
O ther s u b j e c t s  w i l l  be p r a c t ic e d  by s o lv in g  g u id ed  problem s in  c l a s s e .
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403 (64  -  64 ) HBaT ohGlhbS
G eneral:
Combustion engines: otudy th e  e n g in e s  under th e  prism  o f  thermodynamics 
anti mechanism, hatural a i r ,  a ir  in j e c t i o n ,  i g n i t i o n .  D e sc r ip tio n  p a r ts  o f  
e n g in e s ;  use and m aintenance o f  e n g in e s . Two s tr o k e  e n g in e . D ie s e l  en g in e:  
general s tu d y . Burning o f  m a te r ia ls .  Combustion chamber and i t s  e n g in e s ,  
u i e s e i  e n g in e s ,  u se and m aintenance.
Steam tu rb in e : th e o r y . The com m unication o f  steam  in  a steam  tu r b in e .  
The movements o f  tu r b in e . I t s  power and consum ption. Use and m ain tenance. 
C o n ten ts:
l .  Combustion Engines
x - i  G eneral stu d y  o f  thermodynamic and m echanic a s p e c t s .
1 .1 - 1 T h e o r e t ic a l d iagram , p r a c t ic a l  diagram
1 .1 - 2 Study in  d e t a i l s  and a c tu a l  c y c le
1 .1 -3 Coupj.e o f  an en g in e  ana i t s  power
1 .1 - 4 standard c h a r a c t e r i s t ic s  o f  a  com bustion en g in e
1 .1 -5 a i r  burning
1 -2  rtir m ixing
1 .2 - 1 G eneral
1 .2 - 2 sim p le  m ixing mechnisins
1 .2 -3 Supplem entary fu n c tio n s  o f  th e  a i r  m ix in g  mechanisms
1 .2 - 4  D eter tiin a tio n  o f  a i r  m ixture
1 . 2 -  $ Supply fo r  a ir  m ixing en g in es
1 .2 -  6 Fueld o f  combustion en g in es
1-3 I g n it io n
1 .3 -1 opark ig n i t io n
1 .3 - 2 e le c t r o n ic  ig n i t io n  system s
1 .3 -3 advance ig n i t io n
1 .3 -4 o p e c if ic  problems o f  a ir c r a f t
1 .3 -5 d eto n a tio n
i - 4  a ir p la n e  en g in es
1 . /+-I General
1 .4 -2 IC en g in es
1 .4 -3 i ’urbine en g in es
1 -5  d e s c r ip t io n  o f  p arts o f  com bustion en g in es
a . 5—1 btudy th e  r o ta t io n  o f  en g in es
1 .5 - 2 Kinds o f  en g in es
1 .5 -3 b loc*
1 .5 -4 C ylind er and crank ca se
1 .5 -5 L isto n  and co n n ectin g  rod
1 .5 -6 D is tr ib u t io n  by v a lv e s
1 .5 -7 D is tr ib u t io n  by bas
1 .5 —6 Combination o f  en g in es
1 -6  Functions o f  combustion en g in es
l . o - l  L u b rication
1 .6 - 2  C ooling
1 . 6 -  3 D is tr ib u t io n
1 . 6 -  4 C o n tro llin g  in stru m en ts  
1_7 Use and m aintenance
1 -  6 Two stro k e  en g in es
2 . D ie s e l  Engine
2 -  1 G eneral stu d y
• - 5 3
2 .1 -1 G eneral c l a s s i f i c a t i o n
2 .1 - 2 T h e o r e t ic a l c y c le
2 .1 -3 C ooling
2 .1 - 4 a c tu a l  c y c le
2 .1 -5 e f f i c i e n c y ,  Heat b a lan ce
2 .1 - 6 C on tra slin g  c h a r a c t e r i s t ic s  o f  a d i e s e l  en g in e
2 -2  Combustion chamber
2 .2 -1 Study th e  com bustion
2 .2 - 2 G eneral stu d y  o f  f u e l
2 .2 -3 Combustion chamber
2 .2 - 4 Mechanisms o f  com bustion chamber c y l in d e r ,  tan g l o t ,  nap
2 .2 -5 n ir  supply
2 .2 - 6 E x h a u st g a s e s
2-3  D ie s e l  en g in es
2 .3 -  -*- Moving mechanisms
2 .3 -  2 Fixed
2 .3 -3  D is tr ib u t io n
i?-54
2 -  4 Use and Maintenance
3 . oteam Turbine
3 -  1 G eneral
3 .1 -  1 Theory
3 . 1 -  2 T h e o r e tic a l c y c le
3 .1 -  3 Mechanic o p era tio n
3 .1 -  4 Methods o f th ilc h ien
3 .1 .4 -  1 "Force” tu rb in e
3 .1 .4 -  2 "Force" and "pressure d e c re a s in g  tu rb in e
3 . 1 .4 -  3 "Force" and speed  d ecrea sin g  tu rb in e
3 . 1 .4 -  4  Power tu rb in e
3 . 1 . 4 -  5 "Mixed* tu rb in e
3-2  Water flo w  in  tu rb in es
3-3 O peration o f  th e  whole o f  tu rb in e
3 .3 -  1 L e se r ip tio n  o f  p a r ts
3 .3 -  2 e f f i c i e n c y  and energy l o s s  
3-4  Power and Consumption
3 -5  Use and M aintenance.
l '- r^
404 (32  -  32) MACHINERY STUDY
G en era l:
a p p lic a t io n  o f  th e o r ie s  learn ed  in  low er grad es:
Study su b je c ts  such as: m e ta l l ic  c o n s tr u c t io n s , H o is t e r s ,  H o ister  
M achinery, B a l l  b earin g  b rak e, S p r in g s , G ears, x ,in k s, B e lt s  and so  on. 
C on ten ts:
o u b ject 404 can be con sid ered  a s  an a p p lic a t io n  o f  o th er  s u b je c ts  which 
s tu d en ts  have beam ed in  low er grades or in  th e  fo u rth  y ea r  a s  h ea t t r a n s f e r ,  
c o n s tr u c tio n  te c h n o lo g y , f lu id s  e t c . . . ,  e sp . m a te r ia l t e s t i n g .
The program c o n s is t s  o f  a number o f  p r o je c ts  t o  stud y under th e  gu id ance  
o f p r o fe s so r s  w ith  s u b je c ts  ordered by them , fo r  example:
-  M e ta ll ic  c o n s tr u c t io n s
-  H o is te r s
-  H o is te r  m achinery
-  B a ll  b earin g
-  Brakes
-  Sp rin gs
-  Gears
-  B e lt s
-  Links
M isce lla n eo u s
405 (48 -  128) SPECIALIZED TECHNOLOGY FOUNDRY
G en era l:
P r a c tic e  th e o r ie s  about fa b r ic a t io n  methods o f  m e ta l l ic  p ro d u cts, p a r t ic ­
u la r ly  in  foundry: ir o n , c a s t - ir o n ,  s t e e l ,  n o n -iron  a l l o y . l i g h t  a l lo y .
-  Kinds o f  sand used fo r  m oulds, t h e ir  c h a r a c t e r is t ic s  and a p p lic a t io n s .
-  B la st  furnace (p h y s ic a l and chem ical r e a c t io n s  and phenomena w ith in  
th e  fu rn a ce , in s t a l la t io n )
-  Methods o f  o rg a n iza tio n  and op era tion  a c a s t - ir o n  p la n t . C a st-iro n  
a p p lic a t io n s  in  in d u stry .
-  Copper a l lo y ,  l ig h t  a l lo y :  th eory  and a p p lic a t io n  in  foundry in d u stry
C ontents:
1 . M a teria ls  fo r  Mold making
1-1  How to  make a mold: q u a l i ty ,  co m p o sitio n , c h a r a c t e r is t ic s  and 
c la s s i f i c a t i o n  o f  m a te r ia ls .
1 -  2 Kinds o f  m a te r ia ls  used  in  foundry
2. B la s t  furnace
2 -  1 Phenomena in  th e  furnace
2 .1 -  1 (M elting  phenomena and r e a c t io n s  o f
m a te r ia ls , e f f e c t  o f th e  a ir  blown in to  the fu rn ace)
2 .1 -  2 Chemical r e a c tio n s  between m elt m a te r ia ls  (b efo re  th e
m e ltin g , a t  l iq u id  s t a t e  and when the l iq u id s  l i e  down 
a t th e  bottom o f  the fu rn a ce ).
a - « * 7
2-2 S tru ctu re  o f a b la s t  furnace: s i z e ,  im portant d e t a i l s  (r e fr a c to r y  
b r ic k ) .
Steel plates, bottom o f  Uie fu rn a ce , tap h o le ,  how to  rep a ir  the  
r e fr a c to r y  b r ic k s .
2-3 O peration of th e b la s t  furnace: com position o f m a te r ia ls .  Burner. 
C ontrol o f  furnace common tr o u b le s .
2 - 4 Method o f d ir e c t in g  a foundry
2 .4 -  1 i-xaterials: c o a l ,  ir o n  a l lo y .  Supplementary m a te r ia l.
2 .4 -  2 Arrange .oaterials in a furnace
3. n e ta llu r g y  and Kinds of cast-iron:
3- 1 General, definition
3-2  stu d y  the c o o lin g  (accord in g  to  the diagram o f C-Fe b a lan ce)
3-3 C h a r a c te r is t ic s  o f  each elem ent:
G raphile -  P e r l i t e  -  F e r r ile  -  Cem entile 
3-4  P h y sica l c h a r a c te r is t ic s  o f  c a s t  iro n  (i'laurer -  osann)
3-5  a p p lic a t io n s  and c la s s i f i c a t i o n
4 . Copper a l lo y  Foundry Industry
5 . l ig h t  a l lo y  foundry Indu stry
H-51
G eneral:
407 (48  -  128) S p e c ia l iz e d  T ech n ology:  
FORGING, SOLDERING aND MOLDING
The program o f  C on tru ction  T echnology o f  th e  fo u r th  y e a r  aim s a t  b r in g in g  
th e  s tu d e n ts  a d e t a i le d  knowledge o f  methods o f  f o r g in g ,  s o ld ie r in g  and m oulding  
in  in d u s tr y .
These t h e o r e t i c a l  w essons w i l l  h e lp  th e s tu d e n ts  t o  s o lv e  th e  problem s 
th e y  w i l l  meet in  fo r g in g  and s o ld ie r in g  sh op s.
F org in g: -  Equipments in  a fo r g in g  shop
/
-  Methods o f  fo r g in g ;  each nuong, heat tr e a tm e n t, m ou ld in g, 
fo r g in g  w ith  tem p era tu re , exam ining r e s u l t s .
-  Furnaces: t y p e s ,  u sage
-  F uel
M oulding: -  G en era l, d e f i n i t i o n .  A p p lic a t io n s  and u se s  in  in d u s tr y .  
Methods o f  m oulding and p r o c e s s in g  m e ta ls  in t o  p ro d u cts .
W elding: -  Gas W elding
-  T heory, m ethods, product ex a m in a tio n , r e p a r a t io n , c u t t in g  by 
a c e ty le n e  w e ld in g  to r c h .
-  W elding by propane.
E l e c t r i c a l  w e ld in g : d e f i n i t i o n ,  methods o f  w eld in g  by e l e c t r i c i t y  and
C on ten ts:
m ain tenance.
1 .  Forging:
H-59
1 -1  S o l d e r i n g  and F org in g  Equipm ents
1 . 1 -  1 F o rg in g  hammer: c u t t e r s ,  b o r e r s ,  sh a p e r s .
M a te r ia l h a n d lin g .
1 . 1 -  2 F org in g  fu r n a c e s :  common fo r g in g  fu r n a c e s . F u e l , Smoke s t a c k .
1 -2  Large fo r g in g  equipm ent
1 . 2 -  1 Hammer, common
1 . 2 -  2 Steam d r iv e n  hammer
1 . 2 -  3 d r  d r iv e n  hammer
1 . 2 -  4 Use and m ain ten an ce o f  hammers
1 -3  Iro n  H ea tin g
1 . 3 -  1 Method o f  h e a t in g  ir o n
1 . 3 -  2 T em perature c o n tr o l
1 . 3 -  3 T em perature m easurem ent in stru m en t  
1 -4  M eta llu rg y
1 . 4 -  1 Changes o f  m e ta ls  when burned  
-l. 4 -2  H ardening
1 . 4 -  3 R e -h e a t in g
1 . 4 -  4  F r o c e s s in g  m e ta ls  by c h e m ic a ls
1 . 4 -  5 R e s to r a t io n  o f  m e t a ls 1 n a tu re  
1 -5  F org in g  e f f e c t s :
1 . 5 -  1 C ontinuou s ch a n g in g  o f  a rea
1 . 5 -  2 b rew in g
1 .5 -  3 S h ea r in g
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1 .5 - 4 w a t e r ia l  s u r fa c e s
1 . 5 - 5 Vo cong
i . * -^6 Hot m oulding
i .  5 -7 C ontinuous p ie r c in g  and b o r in g
1-6 Hot rioulding
1 • 6—x G eneral: m oulding equipm ents
1 .6 - 2 nou lo in r , hammer
1 • o— 3 Use and m aintenance o f  m oulding hom ier
1 .6 - 4 Hot mol a in  g w ith o u t m olds
i . 6 - 5 Hot m old ing w ith  molds
1 .6 - 6 A p p lic a t io n s  t o  n o n -ir o n  m eta ls
1 .6 - 7 C om pletion and g r in d in g  w ith  sand
1 -7  F orgin g w ith  p r essu re
1 .7 - 1 P ressu re  m achine used in  m achinery forri.n g
x . 7 - 2 Forging m achines
1 .7 -3 P a tte r n s  and molds
1 -b  *vxami n a t io n
i . t - 1 Fiat e r i a l
i .L - 2 P r o c e s s in g  t e c h n ic s
± • fa—3 Nature and c h a r a c t e r i s t i c s  o f  in e ta is  a f t e r  b e in g  p ro cessed
i-V  Furnaces
i . V - 1 Furnaces u s in g  nard f u e l
1 .9 —2 Furnaces u s in g  l iq u id  f u e l
1 .9 - 3 Furnaces u s in g  gas
P -6 1
1 . 9 -  4 E le c t r i c  fu rn a ces
1 . 9 -  5 P reT ractory  m a te r ia ls
1 -  10 F u el
1 .1 0 -  1 Hard f u e l :  C harcoal -  p u lv e r iz e d  c o a l -  coke -  p eat -
l i g n i t e .
1 .1 0 -  2 j-iqu id  f u e l :  f u e l  o i l  -  g a s o l in e ,  o th e r  hydrocarbon f u e l s
1 .1 0 -  3 Gas f u e l :  n a tu r a l g a s ,  c o a l  g a s ,  butane gas
1 .1 0 -  4 Propane gas
1 .1 0 -  5 How t o  s e l e c t  f u e l  
2 . H old ing
2 -  1 G eneral
2 . 1 -  1 D e f in i t io n  o f  m old ing
2 . 1 -  2 U ses o f  m oulding in  in d u s tr y
2 -2  T ran sform ation  o f  s t e e l  p la t e s
2 -3  Isolds:
2 . 3 -  1 Hold forms
2 . 3 -  2 H old ing speed
2 . 3 -  3 D r i l l  speed
2 -4  H ethods o f  c a lc u la t in g  p re lim in a ry  s t e e l  p la t e s  -  Methods o f  c a lc u la t in g  
p r e ssu r e s  m ethods o f  c a lc u la t in g  e n e r g y .
2 -5  M olding c y l in d e r  sh ap es: C a lc u la t io n s  and a p p l ic a t io n s
2 -6  M olding sem i -  s p h e r ic a l  sh a p es: c a lc u la t io n s  and a p p l ic a t io n s .
2 -7  M oulding p e r p e n d ic u la r  sh ap es: c a lc u la t io n s  and a p p l ic a t io n s .
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2-b  C a p a c ity  o f  com p ression  m achines -  k i n e t i c s  o f  f ly w h e e ls  -  
2 -9  Methods o f  m old in g  s p e c i f i c  sh ap es
2-J.O r u b r ic a t io n  -  F orces co n cern in g  to  m ach in ery . M a te r ia ls  f o r  lu b r ic a t io n  
and t h e i r  q u a l i t i e s .
2 -  11 P r o c e s s in g  m olded m e t a ls ,  m eta l burn ing
3 . W elding
3 -  1 G eneral
3 . 1 -  1 D e f in i t io n  o f  au togen ou s w e ld in g
3 . 1 -  2 C l a s s i f i c a t i o n
3 -2  W elding
3 . 2 -  1 Theory o f  w e ld in g  and equipm ents
3 .2 .1 - 1 W elding rods
3 .2 .1 - 2 C a p a c ity  -  C o n tro l o f  th e  w e ld in g  to r c h
3 .2 .1 - 3 h in d s o f  w e ld in g . C hoosing w e ld in g  r o d s , m a in ten an ce , 
e r r o r s  w h ile  w e ld in g .
3 .2 .1 - 4 uxy b o t t l e  -  How t o  ta k e  care  o f  i t .  oxy sy stem s  
D is t r ib u t io n  o f  l iq u id  oxy.
3 .2 .1 - 5 / ic e ty le n e  -  P r e ssu r e  -  C ap acity  o f  a c e t y le n e  b o t t l e  -  
a c e t y le n e  p r o d u ctio n .
3 .2 .1 - 6 P r e ssu r e  r e g u la to r  -  How to  f i x  and t o  u se  i t .  
M ain ten an ce.
3 .2 .1 - 7 W eld in g h o ses
3 - 2 . 1 - t G la ss  b low in g
3 - 2 .1 - 9 D i f f i c u l t i e s  in  w e ld in g
3 .2 - 2  T ech n ic s  o f  Common S t e e l  W elding
3 . 2 . 2 -  1 Shapes o f  j o i n t s ,  p r e p a r a tio n s  f o r  j o in in g
7 . 2 . 2 -  2 Study in  g e n e r a l  q u a l i t i e s  o f  p r in c ip a l  and a u x i l i a r y
m e t a ls .  Space b etw een  "rod" and m e ta ls  d e r re e  o f  
i n c l i n a t i o n  o f  rod .
3 . 2 . 2 -  3 M ethods o f  w e ld in g
3 . 2 . 2 -  4 ex a m in in g  s o ld e r e d  j o i n t ,  e r r o r s .  Check by X r a y .
3 . 2 . 2 -  5 S h r in k in g  and e x t e n s io n  o f  m e t a ls .  R ep a ra tio n  a f t e r
w e ld in g .
3 .2 - 3  T e c h n ic s  o f  b r a z in g  on a  m e ta l .  C l a s s i f i c a t i o n .  Common b r a z in g  
and a n t i - c o r r o s iv e  b r a z in g . B ra z in g  on a m e ta l m ix tu r e .
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3 . 2 -  4 i’e c h n ic s  o f  w e ld in g  o th e r  m e ta ls  ( b e s id e s  s t e e l J .  m e ta ls
s u b je c te d  t o  w e ld in g . ^Tet^is s u b je c te o  t o  be oxyciized . 
b t e e i  w e ld in g , u n o xyd ized  w e la in r .  C opper w e ld in g . B ra ss  
w e ld in g , nlum inium  w e ld in g . Z inc w e ld in g  ie a o  w e ld in g .
3 . 2 -  5 i’e c n m c b  o f  w e la in g  foundry raacn inery. i r e n e a t in g .  C a st- ir o n
w e ld in g . B rass w e ld in g ,  
alum inium  w e ld in g .
3 . 2 -  6 b r a s s ,  B ra z in g , b r a ss  b r a z in g  to  j o in  two m echanism s.
Applications of brass, brazing in t o  metals.
3 .2 -  7 oxy -  acetylene c u t t in g
T heory. C u tt in g  to r c h . T ech n ic s  o f  c u t t in g ,  
e r r o r s .  C u tt in g  by m ach in ery . T ech n ic s  o f  m achine 
c u t t in g .
3 -  3 bropane:
3 . 3 -  1 oxy -  hropane w e ld in g  to r c h
3 . 3 -  2 How t o  weld
3 . 3 -  3 How t o  ta k e  ca re  o f  propane b o t t l e
4 . e l e c t r i c a l  W elding
4 -  1 G en era l
4 . 1 -  1 b e f i r . i t i o n  o f  au to g en o u s e l e c t r i c a l  w e la in r
4 . 1 -  2 m ethods
4 -2  e l e c t r i c a l  w e ld in g  th e o r y  and equipm ents
4 . 2 -  1 How t o  w e ld , e l e c t r i c  c u r r e n ts  and t h e i r  i n t e n s i t i e s .
.W.*>
4 . 2 -  2 '..e la in g  f l u x ,  co n d u ctin g  w ir e s .  G rounding c l i p ,  c h ip p in g  hammer,
s t e e l  b r u sh , how t o  ch oose  f lu x .
4 . 2 -  3 a u x i l i a r y  e l e c t r i c a l  w e ld in g  com ponents.
4.2- 4 Welding -lasses and gloves.
4-3 i’echnics of electrical welding on common kinds of sLeel.
4 . 3 -  1 Shapes o f  w elded j o i n t s  -  P r e p a r a tio n  f o r  j o i n t s
4 . 3 -  2 H ethods o f  e l e c t r i c a l  w e ld in g
4 . 3 . 2 -  1 B utt w e ld in g
4 . 3 . 2 -  2 ro cter io r  edge w e ld in g  
4 .3  *2-3  ta p  w e ld in g
4 . 3 . 2 -  4 I n t e r io r  edge w e ld in g
4 . 3 . 2 -  5 V e r t i c a l  w e ld in g  
4 .3 • 2 - 6  H o r iz o n ta l w e ld in g
4 . 3 -  3 How t o  w e ld . C o n tro l o f  t o r c h . C o n tro l o f  power
4 . 3 -  4 C a lc u la t io n  o f  th e  prime c o s t  o f  a  e l e c t r i c a l l y  w elded j o i n t .
Consum ption  o f  e n e r g y . .Labor c o s t .
4 . 3 -  5 Check so ld e r e d  j o i n t s .  U su a l ch eck .
rocamine w elded  l i n e s  -  xuxamine w elded  j o i n t  when b rok en .
Check by X r a y .
4 . 3 -  6  S h r in k in g  and e x te n d in g  o f  m e ta ls .
n o d i f i c a t io n s  a f t e r  w e ld in g .
j A A
4 -4  B razin g
4.4- 1 Common brazing
4 . 4 -  2 « .n ti c o r r o s iv e  b ra z in g
4 -5  e l e c t r i c a l  w e ld in g  t e c h n ic s  used  fo r  m eta ls  o th e r  than common s t e e l ,  
o t e e l  w e ld in g . N o n -o x id ized  s t e e l  w e ld in g . C ast iro n  w e ld in g , 
b ra ss  w e ld in g , f i c k e l  w e ld in g , alum inium  w e ld in g .
4 -6  S p e c ia l  w e ld in g  t e c h n ic s
4 . 6 -  1 G eneral
4 . 6 -  2 C ontact r e s is t a n c e  w e ld in g
4 . 6 -  3 Hydro io n  w e ld in g .
4 . 6 -  4  «.rgon w e la in g , h e l i  a r c
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406 ( 4 6 - 0 0 )  COMMERCIAL ACCOUNTING
G en era l:
a c co u n t. In v e n to r y . J o u r n a l. Ledger. B a lan ce . Method o f  n o t in g  in  
a jo u r n a l. Use o f  le d g e r . Ledger b a la n c in g  
C o n te n ts :
1 .  a cco u n ts
1 -1  D e f in i t io n
1 -2  D e sc r ip t io n
1 -3  Types
1 -4  Open an a c c o u n t, c lo s e  an a c c o u n t.
1 -5  O perate  an a cco u n t
1 -  6 A c c o u n t in g , ch eck in g
2 . I n v e n to r ie s
2 -  1 Permanent in v e n t o r ie s
2 -  2 P e r io d ic a l  in v e n to r ie s
3 . J o u rn a ls
3 -  1 D e sc r ip tio n
3 -  2 C o rrectio n  o f  e rr o r s
4 . le d g e r s
4 -  1 D e sc r ip t io n
4 -2  To handxe a le d g e r
5. B alance
5-1  D e sc r ip tio n
5 -2  How t o  e s t a b l i s h  a b a l a n c e
5-3 Correction of errors
6. j_edger entries
7. listing
7 -i i’asks to be completed at year's end 
7-2 annual balance 
7-3 balance sheets 
t . opening and closing ledgers
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418 (48  -  0 0 ) SCIENTIFIC AND TECHNICAL £.NGjJlSH
See 316
320 +  U2Q (32  -  00) PROFESSIONAL GLIlANCE
Guide and h e lp  s tu d e n ts  in  any a c t i v i t i e s  o f  th e s c h o o l .  Answer t o  
s tu d e n ts '  q u e s t io n s  about th e ir  p r o fe s s io n . Promote com panionship d ev e lo p  
le a d e r s h ip  and s p i r i t  o f r e s p o n s ib i l i t y .
4?3 (48  -  48) ENGINES
G e n e ra l:
Methods o f  c a lc u la t io n  and r e a l i z a t io n  a p r o je c t  o f  maKing a com bustion  
e n g in e .
C o n ten ts :
T his cou rse  aim s a t  t r a in in g  s tu d e n ts  how t o  c a lc u la t e  and r e a l i z e  a  
p r o je c t  o f  making a com bustion en g in e  a c co r d in g  to  a c r i t e r io n  tn ey  s e l e c t .  
T h is cou rse can be co n sid ered  an a p p lic a t io n  o f  s tu d en ts  • knowledge o f  
te c h n o lo g y , e n g in e s  and o th er  conmon s u b j e c t s .  S tu d en ts  must subm it a rep o rt  
in  th e  form o f  a p r o je c t  o f  an en g in e  th ey  have s tu d ied  d u rin g  th e  y e a r  
(under th e  gu id an ce o f  t h e ir  p r o f e s s o r ) .
434- (46  -  48 ) REFRIGERhT IuN INDUSTRY
This course w i l l  complete the basic course of Refrigeration  Industry 
312 o f the third year aiming at helping students to explore the professional 
aspects o f the industry so that they won't be embarassed once entering in  
this f ie ld  la te r . In theory, they w i l l  study re frigeration  cycle, unit 
system, central system, and industriax a ir  conditioning. In practice, they 
w il l  practice repairing  common damage in the unit system, drawing a project 
of estab lish ing  a commercial in s ta lla t ion  and w i l l  broaden th e ir  professional 





1-1 Basic re frige ration  cycle
1- 2 absorption re fr ige ration  cycle
2. Unit System
2- 1 Main parts
2 .1 - 1 evaporation mechanism
2 .1 - 2 Gas pressure mechanism
2 .1 - 3 Condensation mechanism
2 .1 - 4 Moisture f i l t e r
2 .1 - 5 expansion value
2 .1 - 6 Transfer tubes
ii—7.1
2-2 L le c tr ic a l components
2 .2 - 1 E lec tric a l energy source
2 .2 - 2 iiotors
2 .2 - 3 Condenser
2 .2 - 4 Thermostatic controls
2 .2 - 5 E lec trica l overload controls
2 .2 - 6 Pressure control
2-3 General methods o f maintaining and repairing common damage
2-4 e le c tr ic a l diagram of some kinds o f machines
2— 5 Method of calculating refrigeration  output according to "ARI FORM”
3. Central System
3 - 1 Central Station Unit
3-2 Built up system
3-3 Method of calculating refrigeration  output in d e ta il
3-4 Blowers, dehumidifiers, f i l t e r s ,  co ils
3-5 Ducts -  selection  
3-6 iiir u istribution
3- 7 Control systems
4. Industria l a i r  Conditioning
4- 1 Method o f calculating re frigeration  output resu lting in below or
above 32°F.
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P r a c t ic e :
R epair common damage o f  u n it  sy stem ; draw a r e f r ig e r a t io n  p r o je c t  
fo r  a com m ercial e s ta b lish m e n t;  v i s i t  and stu d y  a r e f r ig e r a t io n  system  
o f  an in d u s t r ia l  or com m ercial e s ta b lis h m e n t .
A P P E N D I X  C
PHCTCS CF MECHANICAL ENGINEERING F ACILITIES
C-l
F icu re  2 Physical F ac 11 i t i ... Bailding
Ficrurs 3 M etallurgy L aboratory
C-2
F igure 4 Chemical L aboratory  for M etals
P iau re  b band L aboratory
C -3
F ig u re  6 Foundry
F ig u re  7 Sand C onditioner
C-4
F ig u re  8 O verhead C rane
F ig u re  9 M achine Shop
A P P E N D I X  D
VIETNAM COLLEGE CF ENGINEERING 
(Written July, 1970)
VIETNAM COLLEGE OF ENGINEERING
by
Myrne R. Riley
The National Technical Center is presently  composed of the Civil, 
Chemical, E lectrical, and Mechanical Engineering Schools and the Merchant 
Marine School. The Engineering Schools offer a four year engineering p ro ­
gram  leading to the Ky Su, KS, Degree. The Schools of Civil, Chemical, 
and E lectrical Engineering also offer a two year advanced technician tra in ­
ing program  in th e ir  respective disciplines. The Mechanical Engineering 
School does not offer a technician program  but sh a re s  its fac ilities with 
those schools which do. The Merchant Marine School tra in s m erchant 
m arine technicians at a sub-engineering level and has no engineering degree 
program . The Engineering Schools offering technician training handle a ll of 
the adm inistrative work and provide the faculty and facilities for both the ir 
degree program  in engineering and for the technician training program . 
Consequently, neither of these program s is completely autonomous.
The technician courses are  completely separate  from the engineering 
courses and c a rry  no c red it for possible application tow ards an engineering 
degree should the student so elect. These students a re  m ore than just tra d e s ­
men. They a re  disciplined in m ore of the why of the technical a r ts  than a re  
tradesm en, so they receive m ore theore tica l and analysis work than just 
prim ary sk ill work. T heir support ro le  will be of trem endous value to the 
development of Vietnam.
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Presently , the Polytechnic High School, the Advanced Technician 
Training program , and the Engineering Schools are  located at the sam e site .
A decision based on previous experience m ust be made as to whether this 
is a desirab le  arrangem ent.
UNESCO is presen tly  com m itted to the technician program  according 
to the ir operational plan dated January 22, 1968 and adjusted by Adjustm ent 
Advise No. 1 signed on January 23, 1970. The extent of th e ir  support is 
outlined in the accompanying ch a rts . More detailed descrip tions can bo 
found in the operational plan. T heir program  with cu rren t adjustm ents but 
not including possible adjustm ents in p ro g ress  called for a separation  of 
engineering and a form ation of the NTI back in 1969 on the existing Phu Tho 
site  with engineering moving to the proposed Thu Due location.
Enrollm ent goals of UNESCO for advanced technician students called 
for an inc rease  to 2000 students by 1970 from  the p resen t 310 students. This 
goal has been read justed  by ten y ea rs . The presence of engineering a t Phu 
Tho will continue to block th e ir  goals. The orig inal goal has been readjusted 
to be m et by 1980. It is  evident that the Phu Tho location is not adequate to 
house both the expansion of technician train ing  desired  and the expansion of 
engineering education.
The Phu Tho location is adjoined by com plexes which lim it its 
boundaries. Possib le expansion is lim ited to the North by an old ammunition 
dump, to the South by a m ilitary  hospital complex, to the East by a m ilitary
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depot, and to the W est by a highway.
Considering the possibility  of UNESCO assum ing the responsib ility  
for engineering education, it would take approxim ately one y ea r to form ulate 
an operational plan as was done for technician train ing . Another six  months 
to a y ea r would be requ ired  to re c ru it the appropria te  engineering adv iso rs 
and to get underway with th e ir  p rogram .
Based on USAID's experience, education co n trac to rs  a re  required  
to re c ru it at le a s t 50% of the staff m em bers who a re  assigned to the con trac t 
from  among th e ir  own faculty. UNESCO has no such requ irem en ts and uses 
adv isors of a ll nationalities. P resen tly , the personnel of UNESCO a re  fully 
qualified for advising the advanced technician program , but a new team  
would be requ ired  for assum ing the engineering effort.
T heir intent from  the beginning when they proposed th e ir  p rogram  
was to com pletely break  off the technician p rogram  from  the engineering 
and form  the proposed NTI which was to include the advanced technician 
p rogram  and the Polytechnic High School. T h e ir effo rts to date have kept 
th is goal in view.
Most of the lab o ra to ries  which now ex is t at Phu Tho a re  at the shop 
level and provide excellen t tra in ing  for technicians but a re  en tire ly  inadequate 
for tra in ing  eng ineers. The fact that Vietnam is  a developing country does not 
dictate, en tire ly , the type of engineers needed. In a developing country the 
initial push in industria l Envelopment req u ire s  a source of engineering ex ternal 
to the country. This com es in the form  of the technology which accom panies
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the in sta lla tio n  of com plex m anufacturing p ro ce sse s , re f in e rie s , and many 
types of equipm ent of a fo re ign  o rig in . P erh ap s the la rg e s t num ber of 
eng ineers w ill be needed to o p era te  and m ain tain  th is equipm ent. It will be 
n ecessa ry  fo r the en g ineer to be adequately tra ined  in p rac tica l technology 
but m ore p a r tic u la r ly  he m ust also  have the  capability  uf design  to im prov ise  
his equipm ent since  th e re  w ill evolve from  th is  foreign input the n ec e ss ity  to 
change m achinery , m ake new m achines locally  in the p lan ts, and provide 
many b ro a d e r  functions than norm ally  found in a plant of a developed coun try . 
Much of th is  is n e c e ss ita te d  by the ex trem ely  long shipping tim es  fo r p ro c u re ­
m ent and the lack of an  extended m anufacturing  b ase  in coun try  which would 
provide m any of the item s needed for plant operation  and m ain tenance. 
Consequently, the  en g ineer m ust be provided not only ex p e rien ce  a t the shop 
level but p ra c tic a l exp erien ce  with sound engineering  fundam entals in th e  
la b o ra to ry . T h e re  is c u rre n tly  an o v er balance tow ards shop work and very  
few fa c ilitie s  fo r tra in in g  experience  in engineering  fundam entals.
The p rob lem  of recognition  by the governm ent but p a r tic u la r ly  by the 
academ ic com m unity is  v ita l in estab lish ing  a h igher educational in stitu tion  
such a s  a co llege of eng ineering . In o rd e r  fo r th e re  to be p ro p e r  in terchange 
of p ro fe ss io n a lism , ideas, and even a s s is ta n c e , b a r r ie r s  of s u p e r io r i ty /  
in fe rio rity  m u st be broken  down. The es tab lish m en t of a co llege  of eng ineering , 
a h ig h e r educational in s titu tio n , with a technician  school and a polytechnic high 
school will only add to th^ unfavorable a ttitude  which a lread y  e x is ts  in the
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academ ic com m unity . T hese p ro b lem s a re  re a l and cannot be o v erem p h asized . 
An in stitu te  of th is  type needs support from  v a rio u s  governm ent lev e ls  and the 
academ ic com m unity and should be es tab lish ed  as an eng ineering  college e ith e r  
a s  an autonom ous in s titu te  o r a s  a co llege  of a u n iv e rsity  sy s tem . Then it can 
be recognized  a s  an in s titu te  of a h igher level w ithout being asso c ia ted  with 
low er level schoo ls.
T h ere  a re  s e v e ra l p ro p o sitio n s fo r the fu tu re  of the eng ineering  schools 
which have m e rit . F ir s t ,  due to the p re se n t lack  of money fo r  build ings, a 
te m p o ra ry  re s id e n ce  at the p re se n t Phu Tho location  m ight be suggested . 
However, a se p a ra tio n  of the ad m in is tra tiv e  o rgan iza tion , the budgets, and the 
faculty of the en g ineering  school from  the technology school should be m ade. 
Faculty  from  the eng ineering  schoo ls m ight be h ired  to te ach  a few techn ic ian  
c o u rse s  but th is  should  not be encouraged .
The adoption of th is  p roposition  m u st be accom panied  by a w orkable 
schedu le fa r  co n stru c tin g  well planned build ings for the eng ineering  sch o o ls .
If V ietnam  is  to have an in s titu te  which can  tr a in  en g in ee rs  for th e ir  p re se n t 
and fu tu re  needs, the  n ecess ity  of a building p ro g ram  m u st be rea lize d  and 
ac tive ly  p u rsued . Staged construc tion , good planning and efficien t scheduling 
of use  of each  s ta g e  a s  it is com pleted  can  b ring  about the  e s tab lish m en t of an 
autonom ous en g ineering  co llege sooner than  may be re a liz e d . "There a re  
b as ica lly  v e ry  few la b o ra to r ie s  a t the eng ineering  level a t the Phu Tho s ite  
and such m ight be the c s s^  during the f i r s t  stages, of co n s tru c tio n  a t a new
location.
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The successfu l es tab lishm en t of the National M ilitary  Academy 
of Vietnam a t P a la t was program m ed on the b as is  of staged construc tion .
The designs for the academ y fac ilitie s  w ere  made initially  and a five y e a r  
staged co n stru c tio n  p rog ram  was institu ted  in 1960 to m eet the basic  needs. 
O ther buildings such as the h ead q u arte rs  building, the lib ra ry , the se rv ic e  
a re a  building, and the la rg e  equipm ent lab o ra to rie s  w ere  built over the 
following five y e a rs  giving a staging period  of ten y e a rs . Use of the f a c i l ­
ities  o ccu rred  w ithin two y e a rs  a fte r  the s ta r t  of construc tion .
Such can  be the case  fo r the college of engineering if the e ffo rts  
of all concerned  a re  p rogram m ed to do so, the p ro p er dec isions m ade to do 
so and goals se t now for the inactm ent of th is type of p ro g ram . If Vietnam 
is to m eet the challenge of the high ra te  of developm ent in itiated  by the 
p resen ce  of the United States and its  developm ent p ro g ram s, these  dec isions 
m ust be m ade very  soon.
Second, the estab lishm en t of an engineering co llege at an in te r ­
m ediate  s ite  w ill take away from  the train ing  e ffo rts  what advantages ex ist 
if Phu Tho is  used a s  the in te rm ed ia te  s ite . A ssum ing that the sam e period 
of tim e will e lapse  for expansion and p rogram m ing  a quality school r e g a rd ­
le s s  of the in te rm ed ia te  location, Phu Tho can provide a su itab le  situation  
if e ffo rts  get underw ay for a perm anen t location. The iden tifica tion  of en g i­
neering  a s  a h igher educational institu tion  can be s ta r te d  by an o rgan iza tiona l 
sep a ra tio n  of engineering  from  technician  train ing  a t Phu Tho.
I)-'/
Third, considering  the g ro a t expense which has. gone into equipm ent 
for tho advanced techn ic ian  tra in ing  p rog ram  and since few engineering 
la b o ra to rie s  have been estab lished , one m ust conclude that it would be best 
if the technician  p ro g ram  rem a in  at Phu Tho.
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1. towti
CoBM ll«*r techn ique p r in c ip a l •  
K leetren lque  gdndrale  
E le c tro n lq u e  l a d u e t r l e l l e  
P roduction  a t  d i s t r ib u t io n  da 
l 'd a e r g le  A leo trlq ae  
■ d tr a la f l*
■deanlque da* ao la  a t  aa td rlM B  
da a w u tn e U a a  
I d m l l f M
Topographic a t  p h o to g raaad trle  
Therwodyaaalque a t  — nM*a* da 
a a rln o
CM a la  ln d u a t r ia l l a  ( o M ljs ie )  
A ttach4 d 's d a l a lo t r a t l a a  
CM a la  l a d u e t r l e l l e  
Art a i a d o a tn a l*  ( rd e io ta n c e  da* 
M t A rlans)
■ le s io n  d * o rg a n isa tio n  a t  
d 'd q a ip a a a a t
C onsu ltac t 1 p lan t f l o a t l a s
S o so -to ta l
1 . I r p e r t*
AO 105.835 • 30/>38 30,797 2 9 ,0 0 0 16,000 m m C hief T ech n ica l Id r la C r  *
50 80,488 • m 988 26,500 28,900 24,100 m General e le c t r o a lo a
30 72.300 • m - 24,100 28,900 19.300 I n d u s t r i a l  a la c tro n lo *
K le e t r ic a l  power p ro d u c tio n  and
M 76,926 M 8,554 24,422 28,300 15,650 * d i a t r i  b u tto n
» 72,250 M - 14,450 28,900 28.900 M etrology
S o il aeeh a n ic a  and b u ild in g
M 84,168 M *» 2 9 ,0 ® 31.000 24,100 ■ a ta r ia l*
34 81 ,900 m • 28,900 28,900 24,100 K y draallee
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M r hi nary
I n d u s t r i a l  e h s a le t ry  (a n a ly s t* )  
A d a ln ls tr a t le e  Of f lo o r  
I n d u s t r i a l  o h s a ls t r y  





• • - 28,900 28,900 19,300 o f  a a t s r i a l s )
O rg a n isa tio n  and e q u lp a a s t
A - • . - - - sd s s lo n
2 5.195 - 1.452 3.743 • • . M P lanning  C onsu ltan t
A» 1,056,067 4,627 47,268 105.822 169,600 298,900 2 7 3 .V » 156.550 S u b -to ta l
a Aorta le  Impart du C on»e ill* r Technique p rin c ip a l 
»*• t - . i i t* .  .n e*r. r t  la  1 'una da*
i r . - t  ; pblee ei»‘ a i j s a t . - .—a s .»  l^ s .g n d  pour 
c ju u le r  aaa fonctione a t  c a ila a  de C. T.P.
a Aftar the departura of tha present Chief Tachnlcal
Advitar, »r. expert of the ta.n engineering specialities
• ill t-e designated to v.ulst* hia f .notions aith
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oosts 1967 1968 1969 1970 1971 1972
2 .  Bourses d '4 tu d a« 2 .  P e l l c r e t in s
C e c tro n lq u s  f in  Aral a 12 5 ,0 0 0 • • - 2 ,0 0 0 3 .0 0 0 S anaral e le c t r o n ic s
E le c tro a iq u e  ln d u a t r la l l a 12 5 ,0 0 0 - - - - . 5 ,000 - Indus t r i  s i  a la c tro n lo a
Production a t  d i a t n b u t l o a  da E le c t r t c a l  power p ro d u c tio n  and
l ’ in e r f l#  i l e c t r tq u e 12 5 ,0 0 0 - - - - 2 ,0 0 0 3 .0 0 0 - l i a t r t b u t t o n
H A tro lofls 12 5 ,0 0 0 - - - - - 3 .0 0 0 2 ,0 0 0 X a tro lo c r
Nicanlque daa ao la 12 5 ,0 0 0 - - - 2 ,0 0 0 3 ,0 0 0 - - S o il aacban ica
8/d ra u llq a e 12 5 ,0 0 0 - - - - - 5,000 - 8/d r e u l le a
Topographic a t  p h o to fra— l t r l a 12 5 .0 0 0 - - - - 2 ,0 0 0 3 .0 0 0 - Topograph/ and p h o to g ra a m tr /
Tharnod/aaalquaa a t  aa rb ln aa T heruod/naaiquee and a a r ln a
da a v l n a 12 5 ,0 0 0 - - - - 2 ,0 0 0 3 ,0 0 0 m n a rh ln a ry
Chi a la  I n d u a tn a l l a  (a n a l/a a s ) 12 5 .0 0 0 - - - - - 3 ,0 0 0 2 .0 0 0 Indus t r i  e l c fa e a ia tr /  ( a n s i / s i s )
A rts in d u s t r ia l s  ( rd s ls ta a o #  daa X sohanleai E n g in e e rtag  ( s t r e n g th
a a td rla n x ) 12 5 ,0 0 0 • - - • 2 ,0 0 0 3,000 - of a a t s n a l a )
P a r t ic ip a tio n  i oonfdraaoa P a r t ic ip a t io n  in  B s g lo n a l ----- - h it
r ig io n a ie  (T urin : Saptanhso 19® ) 1 ,0 )6 - - 910 126 • - - (T u rin : S ap tau b ar 1968)
S o o n -to ta l 1 2 0 51 , 0 ) 6 - - 910 2 ,1 2 6 13.000 31 .000 4,000 S u b -to ta l
\ .  Mat Art a l 3. X quicasnt
a) Equlpeaant du p ro ja t  Of t a ) P ro je c t  equipment i f  1
H atA nal i le c tro n lq u a 40,000 - 41 8,096 10,000 1 1 ,06) 10 ,000 • E le c tro n ic s
la c h in s s  i la e t r lq u a a 30,000 - - - i d  000 10;000 1 0 ,000 - E le c t r ic a l  aaob in as
K a t in a :  da adcaalqua daa ao la 60,000 - - - 1 *000 53.000 1 3 .000 - S o il aacb an ica  and Topograph/
a t  da topograpfeia
K a t in a :  tbanaod/naadqua a t 6 5 ,000 - - - B .000 25,000 30 ,0 0 0 - Theraodjroaadcs and a a r ln a
aacb inas da a a r ln a a a rb in s ry
Chi a la  i n d u a tn a l l a 60,000 - - • 5 ,000 30 ,000 25,000 - I n d u s tn a l  e b a a i r t r /
Art a l o d u s tn a la  ( rd sla tsB o a H echanical en g in e e rin g  ( a t r a n f tb
das a a td r ta a z ) 50 ,000 - • - 20,000 2 0 ,0 0 0 10 ,0 0 0 - of a a t a n a l a )
I d t r o lo f la 6 ) ,0 0 0 - - - . 35 ,000 3 0 .0 0 0 - H etro logy
l a t i n a l  da ra p ro d u c tla a  a t R eproduction equipment te a c h in g
a u d io -n  sual 15.000 - - • ).ono 10 ,0 0 0 1 .0 0 0 - a id e  and d a r lc a a
b) L lv ras a t  p u b llc a tla n f 10,000 - - 75 2,500 5 .9 2 7 1 ,500 - b) Books sad ja ib llc a tio n a
c) Rapport f in a l 5 ,0 0 0 - - - ~ - - 5 , 0 0 0 * c) P in a l Report
S o u * -to ta l d00 ,000 - 41 8,969 75.500 176,990 133.500 5 ,0 0 0 Sub-t o t a l
• A aoueettre to » n  1JTJ
• To O# adm itted In Kerch 197)
I >-]0
A I I 2 X I I
g p r n v r  ia t io t a l  T E c m n cre .
(Suita)
SA IX H . 7IET-WAM
A P P 2 5 D I 
1ATI0IAL TgCHTICAL
X I (Cent lnuad)
iisrrrn jT E , s a i x i . v x p - wam
rat,2
A. A. l
Coflt total Peisoaits an esptces salon estimation
du ProJa~t~  Istinatad oath disbursement
Total projsa ■ -  — ............. —-------- --------- ----
22*1 1966 1967 I960 1969 1970 1971 1972
4 . D ire r* .  M iscellaneous
T A le u ls s  (2 ) 7 ,217 4,717 2 ,5 0 0 V ehic les (2 )
fe t r* M « i d ts  v d h lcu lss  (2 ) 7 ,751 • 114 437 1 ,8 0 0 1 .8 0 0 1 ,800 1 ,8 0 0 Maintenance o f  v e h ic le s  (2 )
C hauffeurs (2 ) 6,394 . . 194 1 ,3 0 0 1.900 2,000 1,000 D riv e rs  (2)
S e c re ta ire s  (? ) 12.970 - - 1,070 2 ,8 0 0 3.500 3.70U 1 .9 0 0 • S e c re ta r ie s  (2 )
T d ld o o m i ia e t l a n s ,  i a p r i ru s 9 .H 5 74 68 1.373 1 ,6 0 0 2,000 2,000 2,000 Cannual c a tio n s  and c o n tin g e n c ie s
P ra ia  da tra d u c tio n 900 - 723 ' 119 - 58 - - T ra n s la tio n  c o a ts
S o u * -to ta l 44.347 74 905 7.910 7,500 9,258 12,000 6,700 S u b -to ta l
COOT TOTAL BROT DO PBOJST 1,551.450 4.701 48,214 123,611 254,726 498,148 449.800 172,250 TOTAL CB08S P80JKT COSTS
5 . P ra ia  fdndreux da l 'O rp ta # 170. ? 0 73.050 12,750 2 0 ,0 0 0 20,000 20,000 24,900
d 'a a d o u tla n * * S rsaatL og  Agency overhead o o s ts
6* P ra ia  d ir e c t#  du Poods S pdolal 681 681 - - - - - - • S p e c ia l Poad d i r a o t  o o a ts





















A M M S Z K  I I I
DfSTTITOT NATIONAL TEOCnqJS. SAIGON, TIST-NAM 
C ontribu tion  to ta l*  da Gouveraeaent
i p p i n n  i i i
NATIONAL TZCKnClL irSTITUTE, SAIOON.
T ota l Covernaent C on tribu tion
YlgT-HAM
E quivalent on D o lla rs  8 .7 .  
BqulTalent la  US $
T otal 1967 1968 1969 1970 1971 1972
C ontribu tion  de o a n tre p a r tis  
sn n a tu re  \J 6,357,200 4,807,200 405,000 283,100 286,700 287,600 287,600
C ounterpart o o n tr lb u tlo n  in  
kind 1/
Cant r l  but ion aux d i peases 
lo o n ies  de fanctlonneoen t 2/
a» ,4 0 C 37.900 - 38,000 55,300 3->40O as. .090 C ontribu tion  towards lo c a l 
o p era tin g  o o a ts  2/
CCHTRIHJTia: TOTAI* DC 
G0UV8HN8HENT 6,515,600 4,845 400 405,000 321,100 322,000 322,800 299,600
TOTAL G078HN1SNT CCKTRIBUTION
j /  Css senses o a t l td  ca lcu ldes au tauz  ds chants «n rig u eu r 
aoz Nations Uniss qui s s t  ds 1 d o l la r  K.U. -  U.8. -  P ia s t r s s J
2/ Css soenoss sont psyab lss sn manuals lo o a ls  au taux ds change 
f ix d  p a r l s s  N ations Uniss (qui s s t  fondd su r I s  taux ds 
change Is  p lu s  fa ro ra b ls  qus p u isss  ap p llq u e r le  Ponds 
s p e c ia l ) .  Cs taux s s t  a c tu e lle a e n t ds 1 d o l la r  8 .7 .  -  
1 1 8 .- P ia s tre s*  •
* Ju sq u 'au  31 octobre 1967. c a leu le  au taux de change en Tlgueur 
ds 1 d o l la r  E.U. :  8 0 .-  P ia s tre s . C aleule en au lte  au taux de 
•hangs o f f l e l e l  ds 1 d o l la r  E.U. ■ l l 8. -  P ia s tr e s .
\J These amounts bars  been c a lc u la te d  a t  tbs p re v a il in g  United 
N ations opera ting  r a ta  of exchange of one US d o l la r  -  
l i d . -  P ia s tr e s .*
2 /  These aaounts a re  payable in  lo c a l cur rency a t  th e  United 
N ations o p e ra tin g  r a t s  o f  exchange (# iic h  i s  based an the 
most favourable le g a l r a te  of exchange a v a ila b le  to  the 
S p ecia l Fund), Aicfa a t  the p re se n t time i s  one US d o l la r  •  
118. - P ia s t r e s .*
• Up to  31 Ooteber 1967, c a lc u la te d  a t  p re v a ilin g  r a te  of 
one U.S. d o l la r  ~ 80. -  P ia s t r e s ,  and subsequently  a t  the 
o u rren t o f f i c i a l  r a te  o f one U.S. d o lla r  a  l l 8. -  P ia s tr e s .
